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A CENTRAL WISCONSIN BASELEVEL. 

THE crystalline rocks of central Wiscon- 
sin north of the Potsdam sandstone, in the 
district including Grand Rapids, Stevens 
Point, Mosinee, Wausau, Marshfield, Mer- 
rill, and other towns, are of a very complex 
character.* In the southern part of the 
district is found a large area of the typical 
rocks of the Archean. North of this is an 
area composed of sedimentary and igneous 
rocks belonging to the Huronian. The 
igneous rocks have the greatest variety, in- 
cluding plutonic and volcanic varieties, as 
well as basic, acid, and intermediate facies. 
The whole region is one of intense folding 
and metamorphism. The schistosity of the 
rocks is at most places nearly vertical, and 
the beds of quartzite on Big Rib and Mosinee 
hills are on end. 

Notwithstanding the complicated folding 
and great variety of rocks, resulting in dif- 
ferent resisting powers, there is in this dis- 
trict as nearly perfect a baseleveled plain 
as it has been my good fortune to see. One 
of the most convenient localities in which 
to see this plain is near Mosinee. Follow- 
ing the wagon road which is east of the 
Wisconsin river a short distance south, so 
as to get above the valley of the Wiscon 
sin, an almost perfect plain is seen to the 
northwest, west, south and east, large areas 
of which are but little dissected by any of 


* See Geology of Wisconsin, Vol. IV., pp. 623-714 ; 
also Pl. I., Geol. Atlas of Wis. 
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the tributary streams of the Wisconsin. 
South and west of Mosinee the streams 
wander about in an area which is largely 
swamp, and as yet has not been fully divi- 
ded between them. This swampy plain is 
crossed between Knowlton and Centralia 
by the Wisconsin Valley Division of the 
St. Paul Railroad. This baseleveled plain 
is easily recognized because over it is 
spread only the very thin mantle of drift of 
one of the earlier glacial epochs, the ice 
of the later Wisconsin epoch not having 
reached it.* 

From the plain south of Mosinee the eye 
sweeps to the north over the Wausau area, 
where the plain is much dissected by the 
Wisconsin and a number of its larger tribu- 
tary streams, on the west side the Little 
Eau Pleine, the Big Eau Pleine, and the 
Big Rib rivers, and on the east side the 
Eau Claire river. Rising from this low- 
land, about 1,850 feet above sea level, is 
Big Rib Hill, one of the highest points in 
the State of Wisconsin. As determined by 
aueroid measurements by E. R. Buckley 
and Samuel Weidman, the summit is about 
450 feet above the ancient baseleveled plain. 
Another hill, some 12 or 15 miles to the 
west, of unknown character, rises to a lesser 
elevation above the plain. The exceed- 
ingly resistant character of the Big Rib Hill 
quartzite sufficiently explains the existence 
of this monadnock. 

From the top of Big Rib Hill itself, about 
5 miles southwest of Wausau, the im- 
mediately surrounding country is seen to 
be dissected by the large tributary rivers of 
the Wisconsin already referred to. How- 
ever, to the northward, 12 or 15 miles 
away, is again seen the horizontal line 
marking the extension of the baseleveled 
plain in that direction, and to the southward 
at an almost equal distance may be seen the 

*The Driftless Area of the Upper Mississippi Val- 


ley, by T. C. Chamberlin and R. D. Salisbury. Sixth 
Ann. Rept. U. 8S. Geol. Surv., 1885, Pl. XX VII. 
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almost perfect plain already described which 
extends southward from Mosinee. 

Along the Wisconsin river from Wausau 
to Mosinee, and adjacent to the larger 
tributary streams, is seen a beautiful system 
of terraces. The higher glacial flood plain 
of the Wisconsin and its tributaries is here 
very extensive. Descending a steep em- 
bankment 20 or 25 feet high, one reaches a 
lower terrace, which has very considerable 
width in proportion to the size of the 
streams, both in the case of the Wisconsin 
and in the tributary streams. The present 
channels and flood plains of the rivers are 
cut in this intermediate terrace. The sub- 
ordinate streams are but a few feet below 
its surface, and as the material is soft sand 
and gravel they have taken different 
courses at different times. One may see 
old channels of these subordinate streams 
so recently abandoned, that as yet, no 
forests have sprung up. Older channels 
have forest growths in different stages of 
development. On account of not having 
any topographic map of the area and lack 
of time, no attempt was made to work out 
in detail the drainage history of the dis- 
trict. 

South of Stevens Point and Grand Rapids 
is the plain of Potsdam sandstone which 
extends to the Baraboo bluffs, upon the 
south, and west to the Mississippi river. 
This is part of the driftless area of Wiscon- 
sin. At numerous points in its eastern part 
may be seen various sandstone buttes with 
flat tops. It has often occurred to me that 
these all rise to approximately the same 
elevation, and at various times I have sug- 
gested to my students that their tops prob- 
ably represent an ancient baseleveled plain. 
While not demonstrated by a comparison of 
levels, I have little doubt that the tops of the 
Potsdam buttes are a continuation of the 
plain in the crystalline area to the north. 
The advanced stage of denudation of the 
Potsdam is due to its softness. Above the 
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Potsdam, as a consequence of differential 
erosion, rise the ranges of the Baraboo 
bluffs, which also are probably monadnocks 
reaching a considerable height above the 
baseleveled plain of central Wisconsin. As 
to the extent of territory over which this 
central Wisconsin plain may be traced, I 
can say nothing, but I anticipate that the 
area will be found to be large. 

While accurate measurements were not 
made, the plain in the crystalline rocks 
‘apparently has a southern slope. From 
numerous aneroid measurements from the 
railroad, near Wausau, by Messrs. Buckley 
and Weidman, the dissected plateau both 
east and west of the Wisconsin River rises at 
many places to a uniform elevation of about 
1,400 feet. At the Wausau bridge the river 
is about 1,180 feet above the level of the sea. 
In order to reach the baseleveled plain, one 
must therefore climb to a height of about 320 
feet above the river. At Mosinee the river is 
about 1,100 feet above the level of the sea, 
and here the plain is estimated to be 200 
feet above the river level. This gives a 
southern slope to this plain between Wau- 
sau and Mosinee, a distance north and 
south of about 12 miles, amounting to at 
least 100 feet. 

On the geological map of Wisconsin* it 
will be seen that the Paleozoic formations 
about the pre-Cambrian core of central Wis- 
consin constitute a very gently southward 
plunging anticline. How far erosion had 
gone toward a baselevel in the crystalline 
area before Cambrian time is undetermined, 
but the uniform fashion in which the streams 
cut the Potsdam and strike the crystallines 
at about the same level for considerable dis- 
tances away from the main Archean area 
indicates that if not baseleveled at the time 
of the Cambrian transgression, the area ap- 
proached a peneplain. 

As to the age of the central Wisconsin 
baseleveling no more than conjectures can at 

*L.c., Pl. I. 
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present be given. One naturally connects 
it with the Cretaceous transgression, which 
extended very far over the Upper Missis- 
sippi valley, and perhaps over all of it. 

As to the agent or agents which accom- 
plished the baseleveling, no evidence was 
obtained, but because calculations show 
that running water is far more potent as a 
denuding agent than the ocean, I incline to 
the belief that the major part of the work 
was done by rivers, although it is possible 
that as a result of the transgression of the 
ocean some of the final work may have 
been that of marine denudation. 

Observations upon which the above arti- 
cle is based were made by me while on a 
trip with some of the advanced students of 
the University of Wisconsin, the primary 
purpose of the trip being to study the crys- 
talline formations of central Wisconsin. It 
is hoped at a future time to take accurate 
measurements of the heights of the river 
terraces and of the baselevel at various 
points, in order to give a more exact ac- 


count of them. 
C. R. Van Hise. 


DECIMAL NUMERATION IN THE UNITED 
STATES. 

Mr. HERBERT SPENCER'S 
against the adoption of the metric system, 
republished in the June number of Ap- 
pleton’s Popular Science Monthly, are chiefly 
based upon the idea that the division of 
measures into tenths is so inconvenient that 
men ‘under the pressure of business needs ’ 
tend to abandon the decimal system in favor 
of the duodecimal. Whatever may be the 
case in England, it is evident that in the 
United States the tendency is quite the op- 
posite, and that we are gradually bringing 
the divisions of our weights and measures 
into accord with our notation. This evo- 
lution is not being accomplished by ‘ Bu- 
reaucratic Coercion,’ but by the free action of 
natural forees, the beneficient results of 


arguments 
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which process we have learned from Mr. 
Spencer to expect with such confidence. 

We may first note the prevailing tend- 
ency in the division of units of length. In 
land surveying, where a change of the mode 
of measurement causes more inconvenience 
than elsewhere, the advantages of the deci- 
mal division are so strongly felt that hun- 
dreds of feet and tenths of a mile and 
a foot are being used to a considerable 
extent instead of rods and inches. This 
is true, I think, to a greater degree in 
the West than in the East. Even in 
common speech it is more usual to esti- 
mate a distance as, say, sixty feet or two 
hundred feet, than in yards or rods. The 
division of the foot into tenths has come into 
use in spite of the ineOnvenience of a unit 
so nearly like the inch, yet so difficult to 
reduce to it. The subdivision of the inch into 
twelfths originally in vogue is almost un- 
used, while tenths of an inch are supersed- 
ing not only the line, but also the fractions, 
of quarter, eighth and sixteenth. Fine 
measurements are more often expressed in 
hundredths of an inch, and even where the 
old terms are used in speech they are often 
written .50 or .125. This change has been 
made not by scientists, but by machinists 
and practical men, who have most occasion 
to use such measurements. 

In weights the same evolution toward 
the decimal system is noticeable. The ton 
of 2000 pounds, because it is capable of 
decimal division, has almost entirely driven 
out the ton of 2240 pounds. A Western 
man does not know of the existence of the 
‘long ton’ except from hisarithmetic. The 
bushel has become in common practice a 
unit of weight and, being a useless incum- 
brance, is being displaced by the hundred 
weight. Measurements of grain and vegeta- 
bles are taken in pounds and hundreds of 
pounds, and then, if necessary, reduced to 
bushels. 

Units of volume apparently have not been 
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subjected to decimal division, but it is more 
customary to speak of ten, one hundred or 
five hundred quarts or gallons than it is to 
use other multiples, and receptacles are 
made to correspond with this custom. In 
the measurement of area the same is true. 
Our city streets, blocks and lots are meas- 
ured in multiples of ten more often than of 
any other number. 

In the measurement of time, where the 
laws, not of Nature, but of the Chaldeans, 
have prevented the use of decimal division; 
the existing duodecimal division is almost 
ignored. The division of the hour into 
halves, quarters and thirds, which appears 
to Mr. Spencer such a great advantage, is 
entirely disregarded by railroad men and 
o a large extent by everybody. ‘Ten 
thirty’ and ‘nine forty-five’ are rapidly 
superseding the expressions ‘ half past ten ’ 
and ‘a quarter before ten.’ We even write 
5:25 and 9:41.5 as though it were in decimal 
notation. As for the third of an hour I 
never heard of its use either in speech or 
practice. Days are coming to be used in 
multiples of ten both in business and in 
ordinary life. We go for a ten-days’ trip 
or give our notes for one hundred days in- 
stead of using weeks or months. 

In arithmetical operations decimals are 
being used more and more in the place of 
vulgar fractions. This is a commercial age 
and country, and ‘ the business man’ thinks 
in per cents. He says his health is fifty 
per cent. better than the day before and he 
discounts the newspaper twenty-five per 
cent. Notwithstanding the statement of 
Sir Frederick Bramwell that the decimal 
system is absolutely incompatible with 
mental arithmetic, the ordinary man per- 
sists in using it, and if vulgar fractions are 
given him to add or subtract he will change 
them over to decimals before performing 
the operation and the result back again 
rather than use them. In some of our best 
schools children are taught the use of deci- 
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mals before common fractions, as they are 
virtually familiar with decimals when they 
have learned their notation, and the transi- 
tion to fractions of other denominations 
than ten is more easy than the reverse. In 
common life we are discarding vulgar 
fractions, except the simplest, and using 
decimals. 

The increasing use of multiples of ten in 
place of the dozen and gross is another in- 
dication of the same disposition to gravitate 
toward a decimal system. Vegetables are 
now often sold in bunches of tens and fives, 
and many small articles of dry goods are 
put up in the same way. As this makes 
the pricing of the articles so much simpler 
it seems likely to prevail. 

Judging from present progress in the 
United States, ‘the pressure of business’ 
and the necessity of simplification is forc- 
ing the American people to a decimal divi- 
sion of weights and measures. People will 
use tenths in practice whether the govern- 
ment favors it or not. The only question 
is whether the units will be those of all the 
world except England or a separate system. 
If the metric system is not adopted it will 
not be long before we shall be using mostly 
tenths and hundreds of pounds, feet and 
inches. While this would be better than 
the present chaos, it would not be so good as 
the metric system in which all the units are 
in simple relations to one another. 

As for the objections raised against the 
metric system on the ground of inconven- 
ience, we know by experience with our deci- 
mal coinage how groundless they are. The 
most ignorant among us have no practical 
difficulty with those divisions which appear 
so unnatural to the English. Mr. Spencer 
objects to the metric system on the ground 
that ten is not divisible by three, and thinks 
the present customs preferable on account 
of‘the widow’s thirds and in Parliamen- 
tary Acts the two-thirds majority.’ The il- 
lustrations are unhappily chosen ; since the 
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English pound is no better divisible by 
three into shillings than the American dol- 
lar into cents, and it is hard to see how the 
adoption of a duodecimal system would in- 
sure the division into thirds of a Parlia- 
ment consisting of a varying number of 
men. The question is often asked what is 
a shopkeeper to do when a customer wants 
a third of a kilogram. If “such a case 
should occur the shopkeeper need only pile 
2’s and 1’s of each denomination on his 
scalepan until the weight was reached 
within the limits of delicacy of his scales. 
But what is he to do if asked for the third 
ofa pound? If calculation in our present 
system is as easy as claimed, he would in- 
stantly perceive that he could get the 
weight by laying on the scalepan five 
ounces, five drams, nine and eleven ninety- 
sixths grains. This also is a ‘makeshift 
third.’ 

The objection is also urged that the me- 
tric system would not be in accordance 
with our division of time. But since the 
natural units of time, the day, the month 
and the year are incommensurable no sys- 
tem of numeration can agree with them. 
As it is, our notation and our measures of 
weight, length, area, volume and time 
have no relation to each other. With the 
adoption of the metric system our notation 
and all our measures except time will 
agree. The value of the Centigrade ther- 
mometer need not be discussed, since it is 
not a part of the metric system, and the 
adoption of that system does not carry with 
it the Centigrade thermometer. As there 
is no relation between the boiling and 
freezing points of water at an arbitrary at- 
mospheric pressure and any system of 
weights and measures, the Fahrenheit scale 
is just as well suited to the metric system 
as any other. It should be noticed, how- 
ever, that in both scales the fractions of a 
degree are reported in tenths, not in halves 
quarters and thirds. A thermometer scale 
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might be devised, based on absolute zero, 
which would be really decimal, have no 
minus readings and be in accordance with 
the metric system. 

It is unfortunate, theoretically, at least, 
that the meter is not exactly a ten-mil- 
lionth of the earth’s quadrant. But the 
question with us in America is, shall we 
adopt asa unit the platinum-iridium bar 
in Paris, accurate copies of which are in all 
the national archives and the length of 
which is known in terms of the wave-length 
of light, or shall we continue to use as our 
unit a broken brass rod riveted in the mid- 
dle which differs from everything else in 
creation. 

Compound numbers, which to the French 
are known in ancient history, are to us a 
daily nuisance. They take up a good third 
of our arithmetics, by far the hardest third 
at that, and require about a year of a 
child’s school life to learn even passably. 
If the ‘English accountant’ can add guineas, 
pounds, shillings, pence and farthings as 
rapidly as an American accountant can add 
dollars and cents, it must be because the 
greater difficulty of his task has caused a 
greater mental development. If Sir Fred- 
erick Bramwell can calculate by mental 
arithmetic how many grains of water there 
are ina gallon as quickly as a child can 
tell how many grams there are in a liter he 
is indeed a mathematician. 

The requirements of scientific work are 
not so different from those of commerce as 
has been imagined. It is not a matter of 
indifference to the scientist whether his 
measures are capable of easy division. A 
chemist has to make more divisions into 
aliquot parts than a shopkeeper, as I know 
by personal experience in both capacities. 

It is probable that the duodecimal nota- 
tion would be preferable to the decimal, 
though it is not certain that it is the best 
that could be devised. Notations based on 
eight, sixteen and two have, I believe, been 
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more favored by mathematicians than that 
based on twelve. The difficulties of a 
change are, however, almost inconceivable, 
perhaps as great as a change to a more 
perfect language would be, and it seems 
hardly worth while to take into considera- 
tion its possibility. The fact is that for the 
period intervening between that geological 
epoch when our saurian ancestor lost his 
sixth digit, to that perhaps equally remote 
date when men shall become intelligent 
enough to choose a better system of nota- 
tion than the present, the world is doomed 
to a decimal system. Let us then make the 
best of it by bringing weights and measures 
in accordance with it and, instead of com- 
plaining, rather be thankful that the first 
human arithmetician had five fingers in- 
stead of seven, since he did not have the 
happy medium. It seems that the English, 
in spite of their national genius for devising 
incommensurable units, are moving as fast 
in the matter of adopting a better system of 
weights and measures as the Americans, 
and we may put faith even in the prophecy 
made by Matthew Arnold in one of his 
optimistic moods, that the time will yet 
come in England when the fact that an in- 
stitution is an anomaly will be regarded as 
an objection, not an advantage. 
E. E. Stosson. 


UNIVERSITY OF WYOMING. 





THE USE OF THE HAIR HYGROMETER. 

For some time past there has been an in- 
creasing demand for a direct reading hy- 
grometer, so constructed that it would in- 
dicate the relative humidity of the air with 
reasonable accuracy. 

Among those hygrometers which have 
been considered as possibly suitable for 
this purpose is the Saussure’s or hair hy- 
grometer. Although formerly this hygrom- 
eter was looked upon merely as a hygro- 
scope, and was supposed to give only the 
approximate hygrometric state of the air, 
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now it has reached a higher place among 
hygrometrical apparatus by virtue of cer- 
tain improvements in its construction. 

I have recently tested a form of hygrom- 
eter based on the Saussure principle, with 
a view of observing its action when sub- 
jected to different changes in the degree of 
saturation of the air. 
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The _hygrometer which was tested is 
shown in the accompanying cut, Figs. I. 
and II.; the essential parts of the instru- 
ment are designated by letters, and the 
parts so indicated are explained in the fol- 
lowing paragraph : 

A and A’ are two thin brass supports, re- 
spectively 23.7 centimeters and 22 centi- 
meters long and 2 centimeters broad. 

B, small rivets which connect the sup- 
ports A and A’, but leave an air space 
which separates the latter by .7 of a centi- 
meter. 

C, six fine hairs about 18 centimeters 
long, placed parallel, and laid close to- 
gether, so as to hang like one large hair in 
the air space between A and A’. 

D, an adjusting screw, from which the 
six hairs, C, are suspended. 
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E, ashort lever, to which the lower ends 
of the hairs, C, are fastened (a small weight 
is attached to this lever in such a way that 
the hairs are kept at a slight tension). 

F, an indicator, 4.7 centimeters long, 
fastened to the lever, E, which shows chan- 
ges in the length of the hairs, C ; by the use 
of this indicator the actual change in the 
length of the hairs is multiplied a conven- 
ient number of times. 

G, a scale of percentages of relative 
humidities, from 0 to 100 per cent. 

H, a thermometer fastened to the support 
A’, which is used in dew-point determina- 
tions. 

It was important that the scale of per- 
centages, G, Fig. II., should be carefully 
tested and either verified or the corrections 
obtained throughout; therefore observations 
were made with all possible different per- 
centages of saturation of the surrounding 
air. 

The readings of the air hygrometers in 
each case were compared with the relative 
humidity obtained from observations made 
with wet and dry bulb thermometers, and 
the percentage of saturation deduced from 
the Smithsonian hygrometrical tables of 
Guyot. This was done as a relative com- 
parison, since the wet and dry bulb ther- 
mometers, or Auguste’s psychrometer, is 
the means almost entirely used at the U. 
S. Weather Bureau stations for obtaining 
the relative humidity of the air. 

Of course, in the present investigation, 
the determinations made with the wet and 
dry bulb thermometers were themselves 
subject tosome error; yet this method is so 
generally accepted, and is the means which 
is so often used for obtaining the relative 
humidity, that it seemed fair to compare 
the readings of the hair hygrometer with 
those calculated from observations made 
with wet and dry bulb thermometers. 

The results of the comparisons which 
were obtained indicated that for the middle 
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section of the instrument under considera- 
tion, say from 20 to 85 per cent., only a 
difference of from one to three per cent. 
could be observed. 

But for the extremities of the scale, from 
0 to about 20 per cent. and from about 85 
to 100 per cent, the reading indicating the 
relative humidity seemed unreliable, and 
especially so at low humidities, differing in 
some cases as much as 10 per cent. from 
the calculated degree of saturation. 

Thus, in cases of either very low or very 
high humidity, when two or more hair hy- 
grometers were placed in the same atmos- 
phere, their readings were very apt to in- 
dicate different relative humidities, and 
also when the same hair hygrometer was 
placed at different times in an atmosphere 
of a constant hygrometric state (of either 
very low or very high relative humidity) 
it gave different percentages. 

These variations of course presented a 
difficulty in drawing a correction curve for 
the extremities of the scale on the hair 
hygrometer. 

Prof. Rood called my attention to an 
article in the Beiblitter zu den Annalen 
der Physik und Chemie, Vol. 19, No. 11, 
page 875— Theorie des Haarhygrometers, 
by B. Sresnevsky,’ in which it is stated 
that the change in the length of the hairs 
for degrees of saturation of the air ceases to 
be regular when the relative humidity be- 
comes as low as 7.8 per cent. This is in 
agreement with the statements just made. 

In the tests which were carried on, it 
was also invariably found that if the de- 
gree of saturation of the air was altered, 
some time had to elapse before the hairs 
became adjusted to the new conditions sur- 
rounding them, and therefore ample time 
was always given for the hairs to become 
adjusted when the hygrometric state of the 
air was changed. Thus, when the hair 


hygrometers were placed in an entirely 
new atmosphere differing 15 per cent. 





[N. 8S. Vou. IV. No. 81. 


or more in relative humidity, 5 to 25 
minutes elapsed before the hairs re- 
sponded perfectly to the change and gave 
approximately correct readings. It’ was 
further observed that the length of this 
time depended on whether the change was 
to a higher or to a lower percentage of 
humidity, and also in what part of the 
scale the change occurred. 
For example: A change from 


15 to 90 per cent. required about 10 minutes 


30 to 90 - - _ 2 - 
15 to 30 - > 
90 to 15 ” - ?; " 
90 to 30 ots - 10 to 15 25 
30 to 15 = a about 20 - 


which indicated that it takes longer for the 
hairs to dry out than for them to take up 
the moisture, and that the change is slower 
at the lower parts of the scale than else- 
where. 

A knowledge of the relative humidity of 
the air is important, not only in various 
branches of science and the arts, but also 
in the treatment of the sick, particularly in 
cases of certain pulmonary disorders. 

Although it may be probable that a per- 
fectly accurate direct reading hygrometer 
cannot be obtained, this drawback should 
not condemn the hair hygrometer, for such 
great exactness is seldom required, a 
knowledge of the relative humidity of the 
air to within two or three per cent. being, 
in most cases, all that is necessary. 

The precaution of allowing considerable 
time to elapse for the hairs of hair hygro- 
meters to become adjusted to a changed 
atmosphere, before taking a reading, is only 
really necessary where a possibility exists 
that a decided change in the relative 
humidity has suddenly occurred. 

The table which is given below has been 
constructed from results obtained by com- 
paring the readings of relative humidity 
shown by the hair hygrometer with those 
calculated from observations made with wet 
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and dry bulb thermometers, and it is meant 
to exhibit the amount of error to be ex- 
pected when the former is compared with 
the latter in different parts of the scale. 


Probable 





Sections of Scale Limit Error Ordinarily 
of Percentage. of Error to be Expected. 
0—- 10% 10% | From0to+ 6% 
10— - 27 “ec } 6 “e | “cc 0 ce wih 4 éé 
90—-20" | 4 * +3‘ 
30— - 40 * ig + 2 “ 
40— -— 50 * * +1 * 
50— -— 60 * or + 2 ‘ 
60— - 70 *‘ s* +2 * 
70— -— 80 “ = +3 *“ 
80— - 90 * ss +3 * 
> ia 5 é 


90— -100 * “ From 0 to 


C. C. TROWBRIDGE. 
COLUMBIA UNIVERSITY. 





INSTRUCTION IN NATURAL HISTORY AT 
THE JARDIN DES PLANTES, PARIS. 

Ir has been my good fortune to have 
spent the past winter in carrying on inves- 
tigations in the paleontological laboratory 
of the Jardin des Plantes, Paris, and while 
there I took the opportunity to study the 
methods of instruction at the Muséum 
D’Histoire Naturelle. I am especially in- 
debted to MM. Albert Gaudry, Alphonse 
Milne-Edwards, Henri Filhol and Marcellin 
Boule. These gentlemen have placed ex- 
ceedingly valuable material in my hands 
for study, and I am greatly obliged to them 
all for their extreme kindness during my 
stay in Paris. 

The instruction at the Jardin des Plantes 
consists of the ‘ cours’ or lectures, the ‘con- 
férences’ or practical work in the labora- 
tory, and the ‘ enseignements specials’ or 
special instruction, generally for the benefit 
of travelling naturalists. During the year 
there have been eighteen courses of lectures 
on various scientific subjects, eleven of 
which were biological, the remaining being 
on agriculture, physics, geology, ete. 
Some of the subjects treated of by the pro- 
fessors are certainly not intimately con- 
nected with natural history, but we must 
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remember that the Jardin des Plantes was 
previously founded as a school of pharmacy, 
and in connction with the same there was 
a large garden for the cultivation of plants 
for medical purposes. It was not until 
1793 that the reorganization of the Jardin 
des Plantes took place and regular courses 
of public lectures were opened. It is inter- 
esting to note that in this year two brilliant 
men were added to the faculty of the 
‘Jardin;’ these were the Chevalier de 
Lamarck and the young Etienne Geoffroy 
Saint-Hilaire. The latter commenced a 
course of lectures at this time, and later in 
1798 accompanied Napoleon on his Egyptian 
expedition, as naturalist. 

As a rule almost all of the naturalists 
who have held professorships in the Jardin 
des Plantes have been men of broad learn- 
ing and have worked in many fields of 
biology. This is noticeable in the public 
lectures given at the ‘Jardin,’ and I can 
safely say that even the systematists are well 
grounded in comparative anatomy. When 
we consider that the French naturalists 
have had so great a teacher as Georges 
Cuvier to follow, it is not strange that the 
professors at the Muséum D’ Histoire Na- 
turelle fully appreciate the fact that 
the curators, etc., of the Muséum who lec- 
ture should be well grounded in the mor- 
phological relation of animals. 

The numerous lectures on biology given 
at the Muséum D’ Histoire Naturelle are in 
strong contrast with the few that are held 
in other natural history museums of the 
world. The lecture hall of the British 
Natural History Museum has been given 
up entirely and there are no lectures now 
given in this institution. In fact, it is a 
great question with the trustees of some 
museums whether a natural history museum 
is a place for teaching at all or simply a great 
store-house, in which vast accumulation of 
specimens are preserved, labelled and 
placed by the hundreds in glass cases for 
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exhibition and for the general public, who 
have had no previous instruction in natural 
history whatever. 

The natural history museum is for the 


benefit largely of the public, who have had no 


preliminary training in biology, and if lec- 
tures are not held to instruct them, how 
they can appreciate the specimens which 
they see by the countless thousands on ex- 
hibition in the museums. 

I am convinced that the lectures given at 
the Jardin des Plantes, Paris, do an im- 
mense amount of good, and they reach a 
class of people, like teachers, who are un- 
able to follow the courses given in the col- 
leges and universities. In Paris, as in many 
other places, there is a considerable amount 
of feeling as to how much general work in 
biology should be done at the Muséum, 
and if the professors or curators make their 
courses too general, they will encroach upon 
the work of the learned professors at the 
Sorbonne or in the universities. In general 
the courses in natural history in the col- 
leges are more in detail; they are often 
prepared for students who are going to be- 
come professional naturalists. On the other 
hand, the museum work, owing to the na- 
ture of the specimens, is less detailed and 
more general in its character. Museum 
lectures on natural history must necessarily 
be rather superficial, owing to the class of 
hearers, and these lectures would be rather 
on the broad facts of general morphology 
in its bearing on classification and of geo- 
graphical distribution of animals. Detailed 
embryological and _ histological lectures 
would be of little use ina museum cur- 
riculum. At the Jardin des Plantes courses 
are givenin embryology and histology, but I 
believe there are very few students who take 
them. The ‘cour’ in general comparative 
anatomy is very popular at the ‘Jardin’ and 
well attended, and I see no reason why a 
course of this kind could not be given in 
museums in this country. At the Jardin 
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des Plantes there are a number of labora- 
tories for practical work, where the students 
can go and study the specimens on which the 
professor lectures. These laboratories for 
practical work are an absolute necessity, as 
natural history taught without seeing and 
studying the specimens is of little benefit. 

The department of comparative anatomy 
is one of the strongest, if not the best at the 
Muséum. Prof. Filhol, who is so well 
known for his extensive investigations in 
vertebrate paleontology, is at the head of 
this department. The material which M. 
Filhol has at his command for teaching is 
immense, and the osteological collection 
alone is the largest in the world. The col- 
lection of skeletons was largely made by 
Cuvier and used by him for comparison 
with the extinct fossil vertebrata, which he 
so ably described in his ‘Ossemenes Fos- 
siles.’ M. Filhol is now having prepared a 
beautiful collection of the internal organs 
of the vertebrata, which are injected and 
colored to immitate the hues of the living 
viscera. This collection will be of immense 
value in laboratory work and in the lecture 
room. 

Prof. Gaudry’s department of paleon- 
tology is about to be greatly enlarged, owing 
to the new museum which is rapidly ap- 
proaching completion. This new building 
is for the department of comparative an- 
atomy, including under this term the an- 
atomy of recent and extinct types. Verte- 
brate paleontology has suffered too long 
being placed under geology, and most 
naturalists who are workers in vertebrate 
paleontology realize that the true position 
of this division of biology is under com- 
parative anatomy and not geology. Ver- 
tebrate paleontology as studied by the 
methods of anatomy is now making great 
progress, the old and dry geological methods 
as applied to paleontology only prevented 
the progress of this science from a morpho- 
logical and phylogenetic standpoint. 
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The new museum at the Jardin des Plan- 
tes for comparative anatomy will have the 
paleontological specimens placed on the 
second floor. The fossils will be well ar- 
ranged for study and the gallery is splen- 
didly lighted. Immediately at the end of 
the building is Prof. Gaudry’s lecture room 
and a working laboratory for students. 
Here you have the ideal museum, well ar- 
ranged specimens, not too many of them so 
as to be a burden to the student’s mind, a 
laboratory for studying the objects, and 
lastly, a well planned lecture room for the 
‘cour.’ 

Vertebrate paleontology has at least one 
great advantage over recent mammalogy 
and ornithology ; there is no danger of ex- 
hibiting too many specimens of vertebrate 
fossils, especially mammals, as these speci- 
mens themselves are exceedingly rare and 
very costly in procuring. In most museums 
the hundreds of grinning owls and the forty 
eleven species, illustrating the forms of the 
Muridae for example, are only a hindrance 
to the appreciation by the public of what 
an owl or a mouse is. Synoptical collec- 
tions, I believe, do a great deal more good 
for general exhibition purposes than all the 
species representing the numerous genera of 
the animal kingdom. Let us have on exhibi- 
tion the complete life-histories of a number 
of well selected types of animals, as illus- 
trated by the metamorphosis of an ar- 
thropod or the changes in plumage of a 
bird. I believe the beautifully arranged 
collection of comparative osteology and the 
cases illustrating adaptation of birds and 
mammals to their environment in the 
British Natural History Museum, London, 
do more good in the way of educating the 
public than miles of so-called species ar- 
ranged in cases. I have always particu- 
larly noticed, in passing through the cen- 
tral corridor of that great Natural His- 
tory Museum in South Kensington, that 
many people were collected around the 
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cases in this main hall, whose specimens 
illustrate the structure and variation of the 
animal kingdom. 

A great innovation was introduced in 
biology by the publication of Huxley and 
Martin’s ‘ Practical Biology,’ taking up the 
the study of animal types, and placing aside 
for the time being the old method of kam- 
mering at species all the time, which leads 
to small results in getting at the real 
affinities of animals. I think if, in arrang- 
ing museums, this idea of illustrating the 
structure and life-history of animals were 
more followed, better results in educating 
the public would be attained. 


CHARLES EARLE. 
NEW ROCHELLE, N. Y. 





CURRENT NOTES ON ANTHROPOLOGY. 
THE IRON AGE IN AMERICA, 


In the American Anthropologist for June, 
Prof. Otis T. Mason has a well-prepared 
article on the introduction of the iron age 
into America. Of course, this was post- 
Columbian, but its history is important and 
has never before been presented. The use 
of the metal extended rapidly, and often 
reached tribes long before the first white 
men wandered to their abodes. The influ- 
ence of this new material was felt imme- 
diately, and not always to the best advan- 
tage. “ The technique may be better, but 
the motive, the underlying conception 
and the composition may be incalculably 
worse.’’ The author most judiciously in- 
sists on the truth that “ the unadulterated 
aboriginal product reveals to our gaze the 
living processes by which men have always 
progressed to higher life.” 

The article closes with a strong and a 
much needed appeal to those who have in 
charge public and private collections .to 
cultivate cooperation and to show greater 
liberality to students in the same field. 
Some very pointed statements of facts 
could be made in this connection. There 


eee 


— 
- > 


68 SCIENCE. 


are too many owners and custodians of col- 
lections who seem to think that specimens 
should be locked up and concealed, rather 
than exhibited and offered for examination. 


ON ENDO-CANNIBALISM, 


By this term is meant eating members 
of one’s own tribe, while ‘ exo-cannibalism ’ 
signifies the consumption of the dead bodies 
of strangers and enemies. Dr. R. 8. Stein- 
metz, of Holland, well known for his ex- 
cellent treatise on the development of pun- 
ishment, has a study of endo-cannibalism 
in Vol. XXVI. of the Mittheilungen of the 
Anthropological Society of Vienna. He 
collects a large array of facts about the 
custom from numerous writers and from all 
parts of the world. These he tabulates 
with reference to motives, and then proceeds 
to deduce conclusions. 

The question arises, was primitive man a 
cannibal? It has already been answered 
in the affirmative by various archeologists, 
and Dr. Steinmetz agrees with them. He 
believes the usual disposition of the dead 
body in early times was as a delicacy for 
the table. This will easily explain why we 
do not find, according to Mortillet, any 
signs of tombs or burial places in paleolithic 
ages. 

Of course, as the author observes, there 
could have been no abhorrence of a corpse 
when it was a favorite article of diet. That 
sentiment came later, when the belief in a 
soul and an after-life arose, and the fear 
that the ghost would not like his body to be 
so treated. The memoir will be found re- 
plete with interesting suggestions. 

D. G. Brinton. 


UNIVERSITY OF. PENNSYLVANIA. 





SCIENTIFIC NOTES AND NEWS. 
LORD KELVIN, 

At the banquet given to Lord Kelvin by the 
Corporation and University of Glasgow on the 
evening of June 16th, he spoke (according to 
the report in the London Times) as follows : 
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I thank you with my whole heart for your 
kindness to me this evening. You have come 
here to commemorate the jubilee of my Univer- 
sity professorship; and I am deeply sensible of 
the warm sympathy with which you have re- 
ceived the kind expressions of the Lord Provost 
regarding myself in his review of my 50 years’ 
service and his most friendly appreciation of 
practical results which have come from my 
scientific work. I might perhaps rightly feel 
pride in knowing that the University and City 
of Glasgow have joined in conferring on me the 
great honor of holding this jubilee, and that 
so many friends and so many distinguished 
men, friends and comrade-day-laborers in sci- 
ence have come from near and far to assist in 
its celebration, and that congratulations and 
good wishes have poured in on me by letter and 
telegram from all parts of the world, I do feel 
profoundly grateful. But when I think how 
infinitely little is all that I have done I cannot 
feel pride; I only see the great kindness of 
my scientific comrades and of all my friends, 
in crediting me for so much. One word charac- 
terizes the most strenuous of the efforts for the 
advancement of science that I have made per- 
severingly during 55 years; that word is failure. 
I know no more of electric and magnetic force 
or of the relation between ether, electricity, and 
ponderable matter, or of chemical affinity, than 
I knew and tried to teach my students of natural 
philosophy 50 years ago in my first session as 
professor. Something of sadness must come 
of failure ; but in the pursuit of science inborn 
necessity to make the effort brings with it much 
of the certaminis gaudia, and saves the naturalist 
from being wholly miserable, perhaps even al- 
lows him to be fairly happy, in his daily work. 
And what splendid compensations for philo- 
sophical failures we have had in the admirable 
discoveries by observation and experiment on 
the properties of matter, and in the exquisitely 
beneficent applications of science to the use of 
mankind with which these 50 years have so 
abounded! You, my Lord Provost, have re- 
marked that I have had the good fortune to 
remain for 50 years in one post. I cordially 
reply that for me they have been happy years. 
I cannot forget that the happiness of Glasgow 
University both for students and professors is 
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largely due to the friendly and genial city of 
Glasgow in which it lives. To live among 
friends is the primary essential of happiness ; 
and that, my memory tells me, we inhabitants 
of the University have enjoyed since I first 
came to live in it in 1832, 64 yearsago! And 
when friendly neighbors confer material 
benefits, such as the citizens of Glasgow 
have conferred on their University, in so 
largely helping to give it its present beauti- 
ful site and buildings, the debt of happi- 
ness due to them is notably increased. I 
do not forget the charms of the old college in 
the High street and Vennel. Indeed, I remem- 
ber well when in 1839 the old natural philos- 
ophy class room and apparatus room (no phys- 
ical laboratory then) was almost an earthly 
paradise to my youthful mind. And the old 
College Green, with the ideal memories of Os- 
baldistone and Rashleigh and their duel, cre- 
ated for it by Sir Walter Scott, was attractive 
and refreshing tothe end. But density of smoke 
and of crowded population in the adjoining 
lanes increased, and pleasantness, healthiness 
and convenience of the old college, both for 
students and professors, diminished year by 
year. If, my Lord Provost, your predecessors 
of the’ Town Council, and the citizens of Glas- 
gow, and well-wishers all over the world, and 
the government, and the great railway com- 
pany that has taken the old college, had not 
given us our new college, I do not believe that 
attractions elsewhere would have taken me 
away from the old college; but I do say that 
the fifty years of professorship which I have en- 
joyed would have been less bright and happy, 
and I believe also less effective in respect to 
scientific work, than they have been with the 
great advantages with which the University of 
Glasgow has been endowed since its migration 
from the High street. My Lord Provost, I ask 
you to communicate to your colleagues of the 
Town Council my warmest thanks for their 
great kindness to me in joining to celebrate 
this jubilee. Your Excellency, my lords and 
gentlemen, I thank you all for the kind manner 
in which you have received the toast of my 
health proposed by the Lord Provost, and for 
your presence this evening to express your 
good wishes for myself. 









































SCIENCE. 69 


THE ROYAL GEOGRAPHICAL “SOCIETY. 

THE anniversary meeting of the Royal Geo- 
graphical Society was held on June 12th. Ac- 
cording to the report in the London Times the 
Society presented the Royal medals for the en- 
couragement of geographical science and dis- 
covery. The Founder’s medal was awarded to 
Sir William Macgregor for his long-continued 
services to geography in British New Guinea. 
This was received on Sir William’s behalf by 
Sir Henry Norman. The Patron’s medal was 
awarded to Mr. St. George R. Littledale for his 
valuable Asiatic expeditions. The following 
other awards were also declared: The Murchi- 
son grant for 1896 to Yusuf Sharif Kahn Baha- 
dur. Yusuf Sharif is the first native assistant 
who has acted entirely on his own resources 
and knowledge, and who has carried systematic 
and really scientific surveys right through the 
most difficult and dangerous country which lies 
between Makran, Kurman and Bandar Abbas 
(Persian Baluchistan). His work embraces the 
extension of direct triangulation from Makran 
to Bandar Abbas and the topographical survey 
of Persian Baluchistan. He has done other 
similar work in Arabia and elsewhere, and is 
now about to retire from the service. The Back 
grant for 1896 to Mr. J. Burr Tyrrell, for his 
five explorations in Labrador. The Gill Me- 
morial for 1896 to Mr. A. P. Low, for his two 
expeditions in the Barren Grounds of northeast 
Canada, during which he went over much new 
ground. The Cuthbert Peek grant for 1896 to 
Mr. Alfred Sharpe, for his journeys during sev- 
eral years in Central Africa. 

The President, Sir Clements R. Markham, de- 
livered the anniversary address, in which he re- 
viewed the work of the past year. He said 
that their progress was, on the whole, satisfac- 
tory. The Congress was a great success. Ex- 
cellent work had been done in Asia, in Africa 
and in the Polar regions. Above all, there was 
evidence of a great revival of geographical in- 
terest in the rising generation. Volunteers for 
all kinds of enterprises were numerous, zealous 
and of the best sort. That was a good sign, 
and was of excellent augury. It betokened a 
future for the Society of continued activity. 

230 fellows and 9 honorary correponding 
members were elected during the year. The 
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total number of fellows on the list was 3744 
and the income for the financial year was over 
£10,000. 


TIDAL WAVES IN THE PACIFIC. 


THE Eastern papers quote from the Oregon 
Gazette a description of a tidal wave which has 
been seen at Victoria and along the North Pa- 
cific coast, doubtless caused by the recent 
Japanese earthquake. On June 15th the resi- 
dents at the mouth of Rogue River witnessed 
a series of tidal waves. The fishermen, out 
in the river with their boats, noticed soon af- 
ter noon a series of waves coming into the 
river, increasing the volume of water con- 
siderably. The waves continued to grow in 
size until they became dangerous, and boatmen 
had to watch carefully to keep from being 
swamped. Between two and three o’clock the 
waves were from three to six ‘feet high. The in- 
rushing volume of water made itself felt for 
over a mile up the river, beating against the 
banks in waves several feet high, while the 
water of the river was backed up for several 
miles. The disturbance lasted all the afternoon, 
being at its height from two to three o’clock, 
gradually diminishing until the waves disap- 
peared about six o’clock. During the afternoon 
the bar and sea were smooth, with a light swell 
running. A number of the largest waves in the 
river were timed, and it was found that they 
came about a mile apart and travelled the mile 
in about three minutes. 

A correspondent of the Washington Star 
writes from Honolulu that the western coast of 
the island of Hawaii was visited by tidal waves 
of destructive force from 7 a. m. to 2 p. m. on 
June 15th. At Keanhou the water reached 
points 35 feet above the sea. 

The shocks of the earthquake were, it ap- 
pears, registered by instruments in Italy. 


PROTECTIVE SOUNDS AND COLORS. 


In the July number of Natural Science Mr. R. 
I. Pocock describes the stridulating organ in 
the Indian and African scorpions and argues 
that it is protective in character. He writes: 
‘¢ Since the organs that have been here described 
are equally well developed in both males and 
females, and appear in the young long befure 
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the attainment of maturity, there is no reason 
to suppose that they are of a sexual nature, 
serving, like the chirrup of the cricket or the 
call of the cuckoo, to inform the one sex of the 
whereabouts of the other. If this were the 
case we should expect to find, firstly, that the 
organs were exclusively confined to one sex, or, 
at all events, better developed in it than in the 
the other; and, secondly, that they put in an 
appearance either just before or simultaneously 
with the reaching of the adult stage. Again, 
in spite of the opinion of many authorities, who 
maintain that the existence of a sound-produc- 
ing organ implies of necessity the existence of 
an auditory apparatus in the same individ- 
ual, we can only assert again that there 
is not a particle of evidence that either the 
large spiders or ‘the scorpions can hear the 
sounds that their own stridulating organs emit. 
All the available evidence goes to show that in 
these groups of arachnids the organ is brought 
into use when its possessor is under the influ- 
ence of irritation or fright, exactly as in the 
case of the rattlesnake’s rattle. Like the snake 
too, both the scorpions and the spiders are fur- 
nished with highly developed poison glands, 
and it is a well known fact in natural history 
that animals so gifted are frequently rendered 
conspicuous by bright and staring colors, so 
that they may not be destroyed by carnivorous 
creatures in mistake for other harmless and 
edible species. Nature, in fact, for purposes of 
protection, has labeled them with her poison 
badge ; and apparently with the same end in 
view, she has supplied the rattlesnake and the 
large spiders and scorpions with a sound pro- 
ducing apparatus, which, when in action, serves 
as a danger signal to meddlesome intruders, 
warning them to beware of hostile interfer- 
ence.’’ 

On the other hand it appears from experi- 
ments made by Mr. Frank Finn that the lizard 
eats indiscriminately plain-colored and bright- 
colored butterflies, the supposed protective col- 
oring not being of use in this case. 


NEUROLOGIC NOMENCLATURE. 

THE following Report of the Committee on 
Neuronymy, Prof. Burt G. Wilder, Chairman, 
was adopted unanimously by the American 
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Neurological Association at Philadelphia, June 
5, 1896.* 

It is recommended: 

1. That the adjectives Dorsal and Ventral be 
employed in place of posterior and anterior, as 
commonly used in human anatomy, and in 
place of upper and lower, as sometimes used in 
comparativeanatomy. 1880; 1882; 1889; 1889, 
A; 1890; 1892; 1895. 

2. That the cornua of the spinal cord and 
the spinal nerve-roots be designated as Dorsal 
and Ventral rather than as postorior and anterior. 
1880; 1882; 1889; 1889, A; 1890; 1892. 

3. That the costiferous vertebrae be called 
Thoracic rather than dorsal. 1880; 1889; 1889, 
A; 1890; 1892; 1895. 

4. That other things being equal, mononyms 
(terms of a single word each) be preferred to 
polyonyms (terms consisting of two or more 
words). 1880; 1882; 1889; 1889, A; 1890; 1892. 

5. That the hippocampus minor be called 
Calcar; the hippocampus major, Hippocampus; 
the pons Varolii, Pons; the insula Reilii, In- 
sula; pia mater and dura mater, respectively Pia 
and Dura. 1880; 1882; 1889; 1889, A; 1890; 
1892; 1895 (excepting that the German Com- 
mittee retain calcar avis, pia mater and dura 
mater). 

6. That the following be employed in place 
of their various synonyms: 


* The dates after the names refer to earlier recom- 
mendations as follows: 

1880. Paper by the chairman before the American 
Association for the Advancement of Science. 


1882. ‘Anatomical Technology,’ Wilder and 
Gage. 

1889. Articles, ‘Brain’ and ‘ Anatomical Termi- 
nology.’ Reference Hand-book of the Medical Sci- 


ences, Vol. VIII. 

1889, A. Report of the Committee of the Associa- 
tion of American Anatomists, adopted unanimously 
at Philadelphia, December 28th. 

1890. Report of the Committee of the American 
Association for the Advancement of Science, adopted 
unanimously at Indianapolis, August 25th. 

1892. Report of the Committee on Biological 
Nomenclature of the American Association for the 
Advancement of Science, adopted unanimously 
August 23d. 

1895. Report of the Committee of the Anatomische 


Gesellschaft, adopted at Basle, 1895. 
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Mesencephalon. 1880; 1882; 1895. 
Pallium. 1895, 

Oliva. 1882; 1889; 1895. 

Clava. 1882; 1889; 1895. 
Operculum. 1889; 1895. 

Fissura centralis.* 1882; 1889; 1895. 
F. calearina. 1889; 1895. 

F. collateralis. 1889; 1895. 

F. hippocampi. 1882; 1889; 1895. 
Cuneus. 1889; 1895. 

Praecuneus. 1889; 1895. 
Claustrum. 1889; 1895. 

Fornix. 1880; 1882; 1889; 1895. 
Infundibulum. 1882; 1889; 1895. 
Vermis. 1882; 1889; 1895. 
Hypophysis. 1882; 1889; 1895. 
Epiphysis. 1895. 

Chiasma. 1880; 1882; 1889. 
Oblongata. 1889. 

Lemniscus. 1889; 1895. 
Monticulus. 1889; 1895. 
Tegmentum. 1889; 1895. 
Pulvinar. 1889; 1895. 

Falx. 1882; 1889. 

Tentorium. 1882; 1889. 
Thalamus. 1880; 1882; 1889; 1895. 


Callosum. 1880; 1882; 1889. 
Striatum. 1880; 1882; 1889. 
Dentatum. 1889. 


GOVERNMENT CONTROL OF PRINTING OFFICES 


IN GERMANY. 


THE Berlin correspondent of the Lancet 
states that a bill providing for hygienic im- 
provements in printing offices has been proposed 
to the Federal Council by the Imperial Chan- 
cellor. It specifies that the rooms of the 
offices must be 4 meters in height, and must 
contain at least 15 cubic meters of air for 
every man employed therein. The floor must 
be smooth, and the walls must be painted with 
oil paint renewed every five years. The type 
cases must be provided with pedestals to avoid 
the accumulation of dust beneath them. Ster- 
eotype work is to be done in special rooms 
efficiently ventilated. The type cases are to be 


* The German Committee adopt Su/cus in this case, 
but the replacement of Rolando by centralis is the 
more essential feature. 
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cleaned in the open air and by the aid of bel- 
lows only. Ample lavatory accommodation 
is made compulsory by the bill, which gives 
very precise directions in this matter. One 
washhand basin at least must be furnished for 
each five workmen; soap and towels are to be 
supplied to them free of charge, anda cloakroom 
separated from the workrooms is to be pro- 
vided. This bill, which is viewed very unfa- 
vorably by the employers, is on the other hand 
declared by competent medical men to be very 
useful. Dr. Lewin, a lecturer on toxicology at 
the Berlin University, points out that whilst 
the German insurance laws oblige employers’ 
associations to indemnify workmen in case of 
accidents, they are entirely unprotected against 
the chronic influence of poisons. As printers 
are liable to suffer from the effects of lead—one 
of the strongest poisons—he thinks that pre- 
ventive measures are necessary, but the bill 
ought, in his opinion, to be extended to other 
trades where lead is used, and he specially 
mentions some of the home industries where the 
workmen’s children inhale dust impregnated 
with lead. The children of dial-plate painters, 
for instance, even if born healthy, die in a few 
months with convulsions. Ina village of Hesse, 
where pottery is glazed by home workers, 71 per 
cent. of the children were sickly, 50 per cent. 
died within the first five years, and the survivors 
suffered from hydrocephaly or macrocephaly. 


GENERAL. 


THE seventh session of the International 
Geological Congress will be held at St. 
Petersburg toward the end of the month of 
August, 1897, and will continue about one 
week. A committee has been organized in 
Russia consisting of the leading geologists, 
paleontologists and mineralogists, with A. 
Karpinsky as president, and the Grand Duke 
Constantine as honorary president. The com- 
mittee has held several meetings and has sent 
out a circular describing the plans of the Con- 
gress and the extensive excursions that have 
been arranged. Before the opening of the Con- 
gress there will be an excursion to the Ural 
Mountains lasting some 25 days, and after the 
close of the Congress there will be an excursion 
to the Crimea and the Caucasians lasting about 
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a month. Shorter excursions have also been 
arranged to Finland and elsewhere, and the 
longer excursions have been divided into va- 
rious parties that will visit different regions un- 
der the direction of leading Russian geologists. 
Those proposing to attend the Congress are re- 
quested to inform the committee which excur- 
sions they propose to take part in before 
October of the present year. The Czar of Rus- 
sia has ordered that geologists attending the 
Congress be allowed free transit (first-class) on 
all the railways in Russia, before and after the 
Congress and including the excursions. 


Dr. D. Grit, of the Cape of Good Hope Ob- 
servatory, has been unanimously elected cor- 
responding member of the Paris Academy in 
the room of the late Prof. Cayley. 


THE physico-mathematical section of the Ber- 
lin Academy of Sciences has made the following 
appropriations: Prof. Weierstrass for the con- 
tinuation of the publication of his collected 
works, M. 2,000; Prof. Klein, of Gottingen, for 
apparatus for researches in crystallography, M. 
118.75; Dr. Birger, of Gottingen, for zoological 
explorations in the Andes, M. 3,000; Prof. 
Fiitterer, of Karlsruhe, for geological explora- 
tions in the Alps, M. 1,000; Dr. Tornquist, of 
Strasburg, for geological explorations in Vi- 
cenza, M. 1,500; Prof. Wernicke, of Breslau, 
for a photographic atlas of sections of the brain, 
M. 2,000. 


THE Munich Academy of Sciences has been 
presented by citizens of the city with M. 71,200, 
which it is hoped further to increase. The 
interest is to be used for the promotion of 
research in the mathematical and physical 
sciences. 

WE noted last week that on the occasion of 
Lord Kelvin’s jubilee the degree of LL. D. 
was conferred on Profs. Newcomb and Abbe. 
The other guests on whom the degree was con- 
ferred were: Prof. C. Christiansen, Royal Dan- 
ish Society of Science, Copenhagen; Prof. Per 
Theodor Cleve, University of Upsala ; General 
Ferrero, Italian Ambassador, London; Prof. 
Dr. Izidor Frohlich, Academy of Sciences, Buda- 
pest; Prof. Lippmann, University of France, 
Paris ; Prof. Liversidge, University of Sydney ; 
Prof. Eleuthere Mascart, Collége de France, 
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Paris; Prof. Henri Moissan, University of 
France, Paris; Prof. Nicholaus Oumor, of the 
University of Moscow; Prof. Emile Picard, 
University of France, Paris; Prof. George 
Quincke, University of Heidelberg, and Prof. 
Woldemar Voigt, Royal Society of Science, 
Gottingen. 

THE new volume of The Dial,which in twenty 
volumes has maintained a high standard of lit- 
erary criticism, opens with an editorial article 
on science in the secondary schools, taking as 
its text Prof. Shaler’s Presidential address be- 
fore the Geological Society(ScIENCE, April 24th). 
The editor writes: ‘‘ We must resolutely seek to 
subordinate the ideal of information to the 
ideal of discipline, and be willing to relegate to 
personal tastes and later opportunities the ac- 
quisition of knowledge upon many subjects of 
the highest scientific importance. What is all 
important to the student is a comprehension of 
the method of science ; he may safely be left, if 
this is once given him, to possess himself of as 
much of the matter as his inclinations and in- 
terests may demand.”’ 


WE regret to record the death, on June 17th, 
at the age of 63, of Lord Lilford, who was well 
known for his contributions to natural history 
and especially to ornithology. He published 
many papers in the Jbis, the journal of the 
British Ornithologists’ Union, of which, at the 
time of his death, he had been president for 
many years. He also contributed papers to 
The Zoologist and to the Proceedings of the 
Zoological Society of London. The thirty- 
second part of his colored figures of the birds 
of the British Islands, nearly completing the 
work, was published in April, and last year he 
published an excellent volume on the birds of 
his native county, Northamptonshire, with 
beautiful illustrations. Lord Lilford had an 
extensive collection of living animals at his 
country seat in Northamptonshire. 


THE death of Lord Lilford reminds us how 
much science in England is indebted to the 
class having ample means and time, which are 
in so many cases devoted to the pursuit of 
science. Many of the greatest leaders, such as 
the Darwins and the Herschels, belonged to 
this class. It is perhaps not generally known 
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in America that Sir Joseph Prestwich, whose 
death we were compelled to record last week, 
was a wine merchant in London until he was 


sixty years old, being called to the chair of 


geology at Oxford when he was 62. It would 
probably be impossible to instance in America 
examples similar to those offered by Lord Lil- 
ford and Sir Joseph Prestwich. 


THE Boston Transcript, which perhaps devotes 
as much space to scientific matters as any daily 
paper published in America, contains in its is- 
sue of July 7th an editorial article beginning, 
‘¢Everything seems to be possible to science ’’ 
and going on to describe a paper which, it says, 
was read by ‘Dr. Baraduc, of Paris,’ before the 
Paris Academy of Medicine, on the photog- 
raphy of thought. ‘‘In the official confirmation 
of the experiments it is shown that the new 
psychology expects to capture the secrets of the 
universe with the utmost readiness. It is ex- 
tremely interesting that one of those sensitive 
and imaginative persons known as ‘mediums’ 
proved an excellent subject in the experiments. 
The medium was desired by the man of science 
to will that some historical personage should 
appear. The first plate merely showed a cha- 
otic, cloudy shaping of thought; but the next 
was a portrait thrown upon the film, giving the 
medium’s idea of what Mahomet looked like. 
Photographs of the thought of other persons 
who fixed their gaze upon the sensitized films 
which are used have been obtained.’’ Indeed, 
everything seems to be possible to the daily 
newspapers ! 

THE twenty-eighth annual meeting of the 
American Philological Association was held at 
Brown University from July 7th to 10th. 


Mr. GIpEon H. DIALL, DePauw University, 
Greencastle, Ind., wishes to secure data to in- 
vestigate the psychology of the aggregate mind 
or of crowds, and would be glad to send a circu- 
lar with questions on the subject to public 
speakers and others who would be willing to 
answer them. 


AT the recent meeting of the American Pedi- 
atrical Society in Montreal, a committee re- 
ported statistics secured from 615 physicians on 
the use of anti-toxin. The total mortality was 
12.3 per cent., but if cases are excluded in which 
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anti-toxin was not used during the first three days 
and those in which the patients were moribund 
at the time of injection or died within twenty- 
four hours, the mortality is reduced to 4.8 per 
cent. The report is regarded as very favorable 
to the use of anti-toxin. There is no question 
but what the reported percentage of mortality 
is much lower than formerly, but such reports 
are not entirely convincing, partly because they 
are likely to come from physicians who have 
secured favorable results, and partly because all 
cases in which the Leeffler bacillus is found are 
reported as diphtheria, whereas formerly mild 
cases might not have been recognized. 


THE steamer Hope, chartered by Lieut. Peary, 
has sailed for Sydney, Cape Breton. As we 
have already stated, Lieut. Peary will be ac- 
companied by two parties, one in charge of 
Prof. Tarr, of Cornell University, and one in 
charge of Prof. Burton, of the Massachusetts 
Institute of Technology. The latter party will 
include, besides Prof. Burton, Prof. George H. 
Barton, of the Institute of Technology, geolo- 
gist; Mr. G. R. Putnam, assistant in the United 
States coast and geodetic survey, detailed to 
make pendulum and magnetic observations; 
Mr. Russell W. Porter, a student in the archi- 
tectural department of the Institute of Tech- 
nology, artist and photographer; Mr. John C. 
Phillips, student at Harvard, assistant geologist. 
This party will be landed on the Umanak 
Fjord, and have planned a topographical survey 
of a portion of the uncharted northern shore of 
this fjord, with its main glaciers; the detailed 
geological study of these glaciers and measure- 
ments of their motion ; the determination of the 
force of gravity and the deflection and dip of the 
magnetic needle at several different points of 
the west coast of Greenland. 


WE regret to announce that Dr. H. B. Pollard, 
lecturer on biology and comparative anatomy 
at Charing Cross Hospital, died on June 14th. 
Nature states that, elected a scholar of Christ 
Church, Oxford, in 1885, Dr. Pollard graduated 
B. M. with first-class honors in morphology in 
1890,and concurrently gained similar distinction 
in the London intermediate and final B.Sc. ex- 
aminations. He subsequently studied for two 
years under Prof. Wiedersheim at Freiburg, 
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and in 1892 was appointed to the Oxford table 
at Dr. Doéhrn’s laboratory at Naples. In 1893 
he was elected Berkeley Fellow of the Owens 
College, Manchester, and in 1895 lecturer at 
Charing Cross Hospital. He was granted the 
degree of D.Sc. by London University for a 
thesis on Polypterus. Dr. Pollard made a 
special study of fish, and in a series of papers 
contributed to German scientific periodicals he 
originated a theory of their development which 
has received considerable attention from biolo- 
gists. He was writing a text-book on the sub- 
ject at the time of his death, which took place 
at Dover, in his twenty-eighth year. He was 
apparently stunned by a fall while bathing and 
drowned. 


Como is the birthplace of Volta, and will cele- 
brate in 1899 the 100th anniversary of his in- 
vention of the voltaic battery by an electrical 
exhibition and congress. 


THE President of the New York Board of 
Health has reported to the Mayor that the 
death rate of New York during the first six 
months of the year 1896 is less than for the 
same period in any recent year. The deaths 
reported and the death rate since 1890 are as 
follows: 


Deaths reported Death 

Jan. 1 to June 30. rate. 
beh idtcivecdsidepesuasian 22,495 27.11 
Pee chbsnddaccibccciiicdnivehhen 22,953 26.88 
a eee 23,734 27.00 
|” Cr 21,555 23.83 
RIESE CE 22,355 23.79 
Ti tiachinnsaosesppninnegiundl 21,585 22.32 


THE President of the National Geographic 
Society, the Hon. Gardiner G. Hubbard, has is- 
sued a circular giving a synopsis of a popular 
course of lectures for 1896-7. ‘‘The course will 
show the effects of environment on the devel- 
opment of civilization from the earliest to the 
most recent times, as illustrated by different 
peoples and races, and also the geographic 
agencies and conditions which have shaped hu- 
man progress, and the forces which, affecting 
institutions, industries, arts, commerce and re- 
ligion, have contributed to the development of 
the successive stages of civilization.’’ In addi- 
tion to the first lecture, which will be of a gen- 
eral character, opening the course and explain- 
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ing its plan and purpose, lectures are proposed 
on Assyria, Syria, Tyre and Sidon, Greece, 
Rome, Constantinople, Venice and Florence and 
Paris. 

The British Medical Journal states that a geo- 
logical excursion from Aberdeen to Penrith, 
Cumberland, will take place next month. The 
party will leave Aberdeen on Monday, July 
20th, and under the guidance of Prof. Alleyne 
Nicholson (natural history), University of Aber- 
deen, visit the most interesting localities in the 
Lake District, returning on Saturday, July 25th. 

AFTER October of this year a new review, 
The Journal of Physical Chemistry, will be pub- 
lished from Cornell University, edited by Wilder 
D. Bancroft and Joseph E. Trevor, assistant 
professors of physical chemistry in the Uni- 
versity. The journal will be issued on the first 
of each month, except July, August and Sep- 
tember. 

THE army worm is reported to be doing seri- 
ous damage in New York, Rhode Island, Mary- 
land and elsewhere. 


A CABLEGRAM to the daily papers states that 
Larnica (island of Cyprus) has been suffering 
from earthquake shocks since July 1. The 
disturbances have been increasing in violence, 
and extend to Limesol. A panic prevails at 
Larnica, and the government and military au- 
thorities have been -providing tents for the 
frightened people. The town is deserted and 
the government offices, banks and telegraph of- 
fices were under canvas. 

In the absence of Mr. G. F. Becker, who is 
making a study of the origin and mode of oc- 
currence of gold in South Africa, the investiga- 
tions in Alaska, under the U. 8. Geological 
Survey, will be continued by Mr. J. E. Spurr, 
who has by this time reached his field of work 
in the Upper Yukon. 


THE President of the National Academy of 
Sciences, Prof. Wolcott Gibbs, has written to 
Secretary Hoke Smith: ‘‘I have the honor 
to inform you that the members of the forestry 
commission, appointed at your request by the 
President of the National Academy of Sciences, 
will leave for theWest on or before July 2d, and 
will at once enter on their duties. I have every 


reason to believe that the work of the commis- 
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sion will be of an inestimable benefit to the 
country, and that it will justify the opinion 
which the public has, from the inception of the 
plan, entertained of the wise foresight and 
patriotic spirit which you have shown in its 
conception and advancement.”’ 


THE Russian Society of the Red Cross has es- 
tablished ten scholarships in the Warsaw School 
of Dentistry for the widows of officers in the 
army. Itseems that the widows of officers who 
have not been long in the service do not receive 
pensions, and it is hoped by this means to give 
them an opening to support themselves. 


AT the meeting of the British Astronomical 
Society on June 24th, Dr. Downing, Secretary 
of the committee having charge of the arrange- 
ments for the approaching solar eclipse expedi- 
tion, announced that information had reached 
him that several excellent sites for observation 
in the neighborhood of Vadso were available, 
two quite close to the landing place. There 
appeared to be a prospect of plenty of room be- 
ing found for all observers. The President, 
Mr. E.W. Maunder, gave an outline of the work 
proposed to be undertaken by members of the 
eclipse expedition, showing that the ground 
would be covered pretty thoroughly in respect 
of the different classes of observation. It ap- 
peared from this statement that drawings of 
the corona would be made not only with the 
naked eye,.but also with the aid of binoculars 
and telescopes. A large number of cameras 
would be taken out, both wet and dry plate 
photography being brought into requisition. 
There would be polariscopie and spectroscopic 
observations, and other sections would under- 
take time determinations, photographic deter- 
minations of the general brightness of the cor- 
ona and meteorological observations. 


OF recent deaths we note that of Dr. William 
Cholmeley, a distinguished London physician 
and for ten years editor of the Medical Times 
and Gazette, on June 18th, at the age of 73; of 
Dr. Leloir, professor at the Lille School of 
Medicine and the author of treatises on skin 
diseases and other maladies, at the age of 40; 
on June 13th, of Prof. John Henry Middleton, 
director of art at the South Kensington Museum 
and formerly Slade professor of the fine arts at 
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Cambridge, at the age of 49; and on July 6th, of 
Mr. James Emerson, to whom we owe a system 
of heating cars by steam from the engine and 
other inventions. 

Mr. H. HARRIES read a paper before the 
Royal Meteorological Society on June 17th, on 
‘Arctic Hail and Thunderstorms,’ in which he 
showed that the commonly accepted opinion 
that hail and thunderstorms are almost, if not 
quite, unknown in the Arctic regions is incor- 
rect. He had examined 100 logs of vessels 
which had visited the Arctic regions, and found 
that out of that number no fewer than 73 
showed that hail was experienced at sometime 
or other. Thunderstorms were not so frequent 
as hail, but they have been observed in seven 
months out of the twelve; the month of great- 
est frequency being August. Mr. Harries is 
of the opinion that the breeding place of thun- 
derstorms in these high latitudes is in the 
neighborhood of Barent’s Sea. 


UNIVERSITY AND EDUCATIONAL NEWS. 


THE foundation plans for a four-story build- 
ing for Barnard College were submitted to the 
Department of Buildings by Lamb and Rich, 
architects. The new building will be of brick, 
terra cotta and Indiana limestone. It will be 
erected on the new site, the block bounded by 
119th and 120th streets, the Boulevard and 
Claremont avenue. The cost of construction is 
estimated at $132,000. 

A LECTURESHIP in comparative psychology, 
under a bequest of Dr. William Anderson of 
the value of £350 per annum, has been estab- 
lished in Aberdeen University. The appoint- 
ment will be made at the next meeting of the 
University Court. 

Mr. ERNEST GARDINER, recently director of 
the British sehool at Athens, has been elected 
to the Yates chair of archeology, University 
College, London, which has been vacant since 
the death of Reginald Stuart Poole. 

Pror. SIGMUND EXNER has been chosen 
Rector of the University of Vienna for the year 


1896. 
Dr. F. A. WERF, nowdirector of the experi- 
mental station in Java, has been appointed 
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professor of botany in the University of Munich 
in the place of Prof. Rauwenhoff, who has re- 
tired. 

WE learn from the Academische Rundschau 
that the first University Extension courses in 
Russia have been opened by professors in the 
University of Odessa. The numbers present at 
those courses having the largest attendance 
were as follows: anatomy 350, bacteriology 
340, physics 300, zoology 280, chemistry 150, 
botany 150, mineralogy 130. The courses ex- 
tend from the first of October to the middle 
of December, and from the middle of January to 
the end of April, the fee charged for each 
course for the term being only three roubles 
(about $1.50). 

ON the occasion of the recent coronation of 
the Czar he gave 300,000 roubles (about $150,- 
000) for the foundation of a students’ dining 
hall in the University of Moscow. 

A BUILDING devoted to physical chemistry 
was dedicated at Gottingen on June 4th, the 
address being made by the director, Prof. 
Nernst. 

AT a meeting of the convocation of the Uni- 
versity of London, on June 23d, Mr. Rivington 
was elected a member of the Senate, 963 votes 
being given him as compared with 846 for Sir 
Joseph Lister. The vote is regarded as on the 
whole favorable to the establishment of a teach- 
ing University of London, for, though Sir Joseph 
Lister, who favors the plan, was defeated by a 
majority of 117 votes, at the election in 1895 
the candidate in favor of the plan was defeated 
by a majority of 498 votes. 

DISCUSSION AND CORRESPONDENCE. 
REMARKS ON PROF. W. 8. FRANKLIN’S REVIEW 
AND THE NOTE SIGNED ‘ M.’ 

To THE EDITOR OF ScreENCcE: In Vol. IIL, 
No. 74, of this JouRNAL, Prof. W. 8. Franklin 
publishes a review of my papers on Soler and 
Terrestrial Magnetism ; in Vol. III., No. 76, a 
note endorsing his position, signed ‘ M,’ is to 
be found. In its manner and matter Prof. 
Franklin’s article is so unusual that it had not 
occurred to me to be desirable to answer it till 
‘M.,’ after apologizing for the manner, implies 
that the matter is deserving attention. But, in 
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fact, the few points Prof. Franklin specifies are 
faulty to an unnecessary degree. 

1. In determining the 26.68-day period of 
the solar rotation, Prof. Franklin insists (p. 
808, cols. 1 and 2) that I used the ‘aspects of 
the solar corona as photographed during several 
eclipses’ for that purpose. It is true that in 
my earlier papers an attempt was made in this 
direction, but it was not employed in my final 
computation. On p. 712 Astron. and Astro- 
Physics, No. 118, Oct., 1893, it is said, ‘‘ the re- 
sults there published have been entirely super- 
seded by the method which will now be de- 
scribed.’’ There is no possible excuse for hay- 
ing thus confused my work, even spreading out 
the erroneous conception over an entire page 
of SCIENCE, 

2. Prof. Franklin does not seem to know 
whether I used the ordinary Gaussian method 
of least squares in dealing with the residuals, 
but is inclined to think I did. Asa matter of 
fact, I did not use that method, but avoided it 
as incapable of reaching the desired results ; it 
having been demonstrated to be so by many 
previous investigations. My method is de- 
scribed on pp. 713, 714, A. and A. P., No. 
118, and bears no resemblance to Gauss’s pro- 
cess, uses the variations of the earth’s magnetic 
field and not the visible coronal lines. It in- 
volved a large amount of labor in computation, 
and the details have not yet been published. 
In this instance as well, a confusion of mind, to 
such an extent, is inexcusable in a critic. 

3. On p. 808 Prof. Franklin says: ‘‘ At this 
place we interpose the remark that the position 
is regarded as proven that the sun and the 
moon do not continuously influence the terres- 
trial field by direct action as magnets?’’ This 
isan old view, held by students generally, I ad- 
mit, but it was the Very essence of my research 
to inquire whether it is sound or not. A critic 
may throw the entire case out of court by 
such a remark, and then proceed to abuse 
the author of the investigation, but it is not 
criticism and it is not science. The old view is 


based upon a very off-hand computation of 
magnets (Mascart & Joubert, Elect. & Mag., p. 
417, Vol. I.), adduces no study of observations 
to test it, and in general lets the case go by 
default. 


Yet the experimental evidence is 
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abundant that the sun does in some way send 
its energy to the earth, in peculiar periodic 
variations, aside from the ordinary light field. 
To go no deeper now, we know that the sun 
spots and corona, as well as the facule and 
prominences, vary in an eleven-year period; 
synchronously on the earth there are variations 
of the magnetic field, the aurora, the pressure, 
temperature, rainfall, the position of the storm 
tracks and the velocity of eastward movement; 
also there are two barometric periods, in the 
polar and equatorial belts, as yet entirely with- 
out explanation. How is this sympathetic con- 
dition to be accounted for except by solar ac- 
tion? I have given my explanation of what 
the nature of the energy is, and the experi- 
mental evidence is decidedly on the side of my 
statements. 

My treatment of the magnetic observations 
has been entirely simple, following the lines of 
Bulletin No. 2, and the process is too obvious 
to need any defence. The result 
that the earth is surrounded by two great sys- 
tems of magnetic vectors (see Astron. and Astro- 
Phys., No. 118, and Amer. Journ. Science, Vol. 
L., August, 1895). Both indicate that the earth 
acts like a conducting spherical shell, with its 
magnetization at right angles to one field and 
nearly parallel to the other field, the former 
therefore parallel to the plane of the ecliptic, 
and the latter at right angles to the same plane. 
In the Meteorol. Zeitschrift, September, 1895, Dr. 
W. van Bemmelen, in an interesting paper, 
finds that the large magnetic disturbances enter 
the earth along lines nearly orthogonal to the 
auroral ovals, and gives their relation to the 
magnetic meridians more in detail than I had 
done. His work confirms my result published 
two or three years earlier: ‘Die Theorie und 
Ergebnisse Bigelow’s scheinen aber ein sehr 
beachtenswerther Versuch, dieses ganze System 
zu erklaren,’ u. s. w., p. 327. The scientific 
character of my residuals, and my use of them 
are similar to those commonly employed in de- 
termining the diurnal, annual and secular vari- 
ations of the terrestrial magnetic field, and if 
Prof. Franklin proposes to throw mine out he 
must needs accompany them with the entire 
subject of terrestrial magnetism. I have merely 
pursued my analysis into deeper conditions, 


is to show 
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Cambridge, at the age of 49; and on July 6th, of 
Mr. James Emerson, to whom we owe a system 
of heating cars by steam from the engine and 
other inventions. 


Mr. H. HARRIES read a paper before the 
Royal Meteorological Society on June 17th, on 
‘Arctic Hail and Thunderstorms,’ in which he 
showed that the commonly accepted opinion 
that hail and thunderstorms are almost, if not 
quite, unknown in the Arctic regions is incor- 
rect. He had examined 100 logs of vessels 
which had visited the Arctic regions, and found 
that out of that number no fewer than 73 
showed that hail was experienced at sometime 
or other. Thunderstorms were not so frequent 
as hail, but they have been observed in seven 
months out of the twelve; the month of great- 
est frequency being August. Mr. Harries is 
of the opinion that the breeding place of thun- 
derstorms in these high latitudes is in the 
neighborhood of Barent’s Sea. 





UNIVERSITY AND EDUCATIONAL NEWS. 


THE foundation plans for a four-story build- 
ing for Barnard College were submitted to the 
Department of Buildings by Lamb and Rich, 
architects. The new building will be of brick, 
terra cotta and Indiana limestone. It will be 
erected on the new site, the block bounded by 
119th and 120th streets, the Boulevard and 
Claremont avenue. The cost of construction is 


estimated at $132,000. 


A LECTURESHIP in comparative psychology, 
under a bequest of Dr. William Anderson of 
the value of £350 per annum, has been estab- 
lished in Aberdeen University. The appoint- 
ment will be made at the next meeting of the 
University Court. 

Mr. ERNEST GARDINER, recently director of 
the British school at Athens, has been elected 
to the Yates chair of archeology, University 
College, London, which has been vacant since 
the death of Reginald Stuart Poole. 

Pror. SIGMUND EXNER has been chosen 
Rector of the University of Vienna for the year 


1896. 
Dr. F. A. WERF, nowdirector of the experi- 
mental station in Java, has been appointed 
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professor of botany in the University of Munich 
in the place of Prof. Rauwenhoff, who has re- 
tired. 

WE learn from the Academische Rundschau 
that the first University Extension courses in 
Russia have been opened by professors in the 
University of Odessa. The numbers present at 
those courses having the largest attendance 
were as follows: anatomy 350, bacteriology 
3840, physics 300, zoology 280, chemistry 150, 
botany 150, mineralogy 130. The courses ex- 
tend from the first of October to the middle 
of December, and from the middle of January to 
the end of April, the fee charged for each 
course for the term being only three roubles 
(about $1.50). 

ON the occasion of the recent coronation of 
the Czar he gave 300,000 roubles (about $150,- 
000) for the foundation of a students’ dining 
hall in the University of Moscow. 

A BUILDING devoted to physical chemistry 
was dedicated at Gottingen on June 4th, the 
address being made by the director, Prof. 
Nernst. 

AT a meeting of the convocation of the Uni- 
versity of London, on June 23d, Mr. Rivington 
was elected a member of the Senate, 963 votes 
being given him as compared with 846 for Sir 
Joseph Lister. The vote is regarded as on the 
whole favorable to the establishment of a teach- 
ing University of London, for, though Sir Joseph 
Lister, who favors the plan, was defeated by a 
majority of 117 votes, at the election in 1895 
the candidate in favor of the plan was defeated 
by a majority of 498 votes. 

DISCUSSION AND CORRESPONDENCE. 
REMARKS ON PROF. W. 8. FRANKLIN’S REVIEW 
AND THE NOTE SIGNED ‘ M.’ 


To THE EDITOR OF SCIENCE: In Vol. III., 
No. 74, of this JouRNAL, Prof. W. 8. Franklin 
publishes a review of my papers on Solar and 
Terrestrial Magnetism ; in Vol. III., No. 76, a 
note endorsing his position, signed ‘M,’ is to 
be found. In its manner and matter Prof. 
Franklin’s article is so unusual that it had not 
occurred to me to be desirable to answer it till 
‘M.,’ after apologizing for the manner, implies 
that the matter is deserving attention. But, in 
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fact, the few points Prof. Franklin specifies are 
faulty to an unnecessary degree. 

1. In determining the 26.68-day period of 
the solar rotation, Prof. Franklin insists (p. 
808, cols. 1 and 2) that I used the ‘aspects of 
the solar corona as photographed during several 
eclipses’ for that purpose. It is true that in 
my earlier papers an attempt was made in this 
direction, but it was not employed in my final 
computation. On p. 712 Astron. and Astro- 
Physics, No. 118, Oct., 1893, it is said, ‘‘ the re- 
sults there published have been entirely super- 
seded by the method which will now be de- 
scribed.’’ There is no possible excuse for hav- 
ing thus confused my work, even spreading out 
the erroneous conception over an entire page 
of SCIENCE. 

2. Prof. Franklin does not seem to know 
whether I used the ordinary Gaussian method 
of least squares in dealing with the residuals, 
but is inclined to think I did. Asa matter of 
fact, I did not use that method, but avoided it 
as incapable of reaching the desired results ; it 
having been demonstrated to be so by many 
previous investigations. My method is de- 
scribed on pp. 713, 714, A. and A. P., No. 
118, and bears no resemblance to Gauss’s pro- 
cess, uses the variations of the earth’s magnetic 
field and not the visible coronal lines. It in- 
volved a large amount of labor in computation, 
and the details have not yet been published. 
In this instance as well, a confusion of mind, to 
such an extent, is inexcusable in a critic. 

3. On p. 808 Prof. Franklin says: ‘‘ At this 
place we interpose the remark that the position 
is regarded as proven that the sun and the 
moon do not continuously influence the terres- 
trial field by direct action as magnets?’’ This 
isan old view, held by students generally, I ad- 
mit, but it was the Very essence of my research 
to inquire whether it is sound or not. A critic 
may throw the entire case out of court by 
such a remark, and then proceed to abuse 
the author of the investigation, but it is not 
criticism and it is not science. The old view is 


based upon a very off-hand computation of 
magnets (Mascart & Joubert, Elect. & Mag., p. 
417, Vol. I.), adduces no study of observations 
to test it, and in general lets the case go by 
default. 


Yet the experimental evidence is 
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abundant that the sun does in some way send 
its energy to the earth, in peculiar periodic 
variations, aside from the ordinary light field. 
To go no deeper now, we know that the sun 
spots and corona, as well as the facule and 
prominences, vary in an eleven-year period; 
synchronously on the earth there are variations 
of the magnetic field, the aurora, the pressure, 
temperature, rainfall, the position of the storm 
tracks and the velocity of eastward movement; 
also there are two barometric periods, in the 
polar and equatorial belts, as yet entirely with- 
out explanation. How is this sympathetic con- 
dition to be accounted for except by solar ac- 
tion? I have given my explanation of what 
the nature of the energy is, and the experi- 
mental evidence is decidedly on the side of my 
statements. 

My treatment of the magnetic observations 
has been entirely simple, following the lines of 
Bulletin No. 2, and the process is too obvious 
to need any defence. The result is to show 
that the earth is surrounded by two great sys- 
tems of magnetic vectors (see Astron. and Astro- 
Phys., No. 118, and Amer. Journ. Science, Vol. 
L., August, 1895). Both indicate that the earth 
acts like a conducting spherical shell, with its 
magnetization at right angles to one field and 
nearly parallel to the other field, the former 
therefore parallel to the plane of the ecliptic, 
and the latter at right angles to the same plane. 
In the Meteorol. Zeitschrift, September, 1895, Dr. 
W. van Bemmelen, in an interesting paper, 
finds that the large magnetic disturbances enter 
the earth along lines nearly orthogonal to the 
auroral ovals, and gives their relation to the 
magnetic meridians more in detail than I had 
done. His work confirms my result published 
two or three years earlier: ‘Die Theorie und 
Ergebnisse Bigelow’s scheinen aber ein sehr 
beachtenswerther Versuch, dieses ganze System 
zu erkliren,’ u. s. w., p. 327. The scientific 
character of my residuals, and my use of them 
are similar to those commonly employed in de- 
termining the diurnal, annual and secular vari- 
ations of the terrestrial magnetic field, and if 
Prof. Franklin proposes to throw mine out he 
must needs accompany them with the entire 
subject of terrestrial magnetism. I have merely 
pursued my analysis into deeper conditions, 
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heretofore neglected by my predecessors. After 
the reading of the paper referred to before the 
Congress of Astronomy and Astro-Physics, 
Chicago, 1893 (No. 118, p. 746): ‘‘in the dis- 
cussion Prof. H. A. Rowland expressed his 
belief in a magnetic condition of the sun, and 
remarked that he considered its effect upon ter- 
restrial magnetism a subject well worthy of 
careful investigation.’’ 

Prof. Franklin should properly have at- 
tempted to show some defect in the magnetic 
observations themselves or in my handling of 
them ; also he should show that some other in- 
terpretation of them can be given than the one 
I have offered. A very little mathematics, all 
well known, has been introduced at certain 
passages, but nothing of the kind was employed 
when it could have influenced the nature of 
the residuals. On the other hand, having ob- 
tained the residuals, it was’ proper to seek the 
corresponding mathematical solution. 

4. Our reviewer now proceeds to remark on 
the ether fields: ‘‘ The idea that vortex motion 
of the ether constitutes magnetic field is, as yet, 
mere speculative theory intensely interesting, 
coming from such masters as Lord Kelvin and 
Clerk Maxwell; supremely foolish as coming 
from one who, for example, uses the word 
‘spiral’ in speaking of it, or from one who 
thinks a magnetic field to be a stream of 
energy.’’ While I admit my intellectual debt 
to Thompson and Maxwell in my study of these 
subjects, I must also confess that it seems to me 
that Heaviside and Hertz are the real masters 
of modern electricity and magnetism, and that 
their duplex-law of circuitation is the funda- 
mental principle. 

For example, Heaviside summarizes his views 
(Electromagnetic Theory, p. 35) as follows: 
‘‘The electric current is the curl of the mag- 
netic force. The magnetic current is the nega- 
tive curl of the electric force.’’ In a word, any 
change in the ether stress is accompanied by 
an electric and a magnetic current; p. 79, ‘‘in 
the case of a simple progressive plane wave 
disturbance, in which a distribution of electric 
force and magnetic induction mutually perpen- 
dicular in the plane of the wave is propagated 
unchanged through a medium at constant speed, 
it is a self-evident result that the energy of the 





(N.S. Vou. IV. No. 81. 


disturbance travels with it ;’’ page 80, ‘‘ the only 
dynamical analogue that is satisfactory in this 
respect is that furnished by Sir W. Thompson’s 
rotational ether, when interpreted in a certain 
manner ;’’ p. 110, ‘‘ this is the pressure exerted 
by solar radiation ;’? and much more to the 
same effect. The essence of this view is that 
whatever may be predicated of the electric sys- 
tem can be transformed to the magnetic system 
by a simple interchange of words in the nota- 
tion (Hertz, Waves, p. 225); and in harmony 
with it an ordinary steady magnetic field sur- 
rounding a uniformly magnetized sphere is in 
reality a dynamic system. Certainly when the 
magnetization varies for any cause the effect is 
a propagation of energy throughout the entire 
system till equilibrium is regained. It is true 
that the mechanical analogue is lacking in the 
relations of electricity and magnetism. Flem- 
ing (Transformer, p. 11): ‘‘ The question which 
yet remains unanswered is, what is that action 
or operation along certain lines in this medium 
which causes a line of force to exist? The 
future of electric and magnetic investigation 
will perhaps conduct us step by step to the so- 
lution of this supremely important problem.”’ 
Prof. Franklin continues his comment as fol- 
lows, p. 809: ‘‘ Now the magnetic field in light 
and heat waves is at right angles to the ray and 
is reversed in direction millions and millions of 
times per second! It is to be noticed that 
Prof. Bigelow considers the coronal field to be 
a stream of energy. If such is the case it is of 
course not a magnetic field, but he surely so 
considers it and he has also determined its 
C.G.8.’’ In reply to the first case, the radiant 
flux of energy from the sun is W—V. EH, vec- 
tor product of electric force and magnetic in- 
duction. The rapid reversal, incident upon the 
passage of a magnetic wave with lag of a quad- 
rant on the electric, makes the field equivalent 
toa steady field when falling upon a mass whose 
moment of inertia, like a common magnet, gives 
a much slower time of swing, and will always 
be so to any magnets not of atomic and molec- 
ular dimensions. The electro-magnetic field at 
the earth has, therefore, the effect of a uniform 
field surrounding a conductor, and its lines are 
disturbed accordingly. In answer to the sec- 
ond case, Heaviside says, Electrical Papers L., 





JuLy 17, 1896.]} 


p. 441: ‘*Asthe rate of increase of displace- 
ment in a non-conducting dielectric is the 
electric current, so the rate of increase of 


> 


~may be called the magnetic current. 
. B uH , “age 
Then G =: in” ae" Like electric displace- 


ment currents, magnetic currents are transient 
only, i. e., they cannot continue indefinitely in 
one direction, like an electric conduction cur- 
rent. Also, like electric currents in a dielec- 
tric, they are unaccompanied by heat genera- 
In ether the electric current and magnetic 
Also p. 455: 


tion. 
current are of equal significance.’’ 
‘‘Imagine the impressed forces to be put on 
suddenly. We know that a certain definite 
distribution of magnetic induction is set up, 
which is steady when the arrangement of mat- 
ter is fixed. During the transient state there is 
magnetic current everywhere unless “ = 0 some- 
where, which we must believe to be impossible, 
since « is very little less than unity for any 
known substance. Magnetic currents are wholly 
closed.’’ The author then goes on to treat of 
energy, work, mechanical forces and the en- 
tire correlated system. The sun, if magnetized 
at all, is not steady ; during the changes mag- 
netic currents convey the energy to all space, 
and if to the earth then some of this energy is 
consumed in the atmosphere and substance of 
theearth. Among other things I claim that the 
time order in the eastward drift formation of 
the North American Highs and Lows seems to 
be inverted by such solar action, and that these 
are in part products of this magnetic field. When 
the sun is steady it impresses a certain C.G.S. 
upon the earth’s lines of force, which are also 
given in C. G. S. units. The total force ob- 
served at any moment in an observatory is the 
combined magnetic H. If Prof. Franklin 
thinks this is absurd I claim the privilege of 
my own view. 

My position is simply this, two different sets 
of force radiations penetrate space surrounding 
the sun to the distance at least of the earth, 
because the observations of magnetic instru- 
ments yield on computation two definite sys- 
tems of vectors, one from the electro-magnetic 
or linear field, and the other from the magnetic 
or curvilinear field, and their existence finds 
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a suitable explanation on my hypothesis of two 
radiations. Even if my view is wrong the 
vector systems yet remain to be accounted for, 
because the theory in no wise enters into the 
computation that afforded them. My expres- 
sions, flow of energy, lines of force, mean so 
much as modern science understands of those 
relations, and nothing more. If the sun is non- 
homogeneous in its magnetization, and rotates 
on an axis, if the intensity varies in part or as 
a whole for any cause, then at the earth there 
will be corresponding changes in the magnetic 
elements, and our observations show that this 
is the case. If the space between the sun and 
the earth is a vacuum as to electric and mag- 
netic forces, my words are meaningless; if it is 
a plenum then, as ‘M’ admits, the importance 
of the results is tremendous. 

5. Going fora moment aside from Prof. Frank- 
lin’s article, in reply also to certain objections 
or difficulties sometimes raised against this 
magnetic action of the sun, I may remark as fol- 
lows: (a). Difficulty: the sun is so hot that it 
cannot be a magnet, because a steel magnet 
loses its force at high temperatures. Answer: 
a steel magnet is not the true analogue to the 
sun, because it is an induced and not a primi- 
tive magnet; a more correct analogue is the 
earth itself,which, though very hot in its interior, 
yet sustains a permanent magnetic field. Con- 
sequently the primitive masses of planetary 
matter may be magnetic and at high tempera- 
tures simultaneously. The sun is a body of the 
same kind and it should be magnetic. It is 
important not te confuse energy with heat, 
which is only a form of energy in molecular 
relations and does not exclude high temper- 
ature magnetization as a potential energy. 
(b). Difficulty: The distance of the sun is so 
great as to imply an _ excessive expendi- 
ture of energy to reach out to the earth. 
Answer: Laboratory experiments are all con- 
ducted within the atmosphere, oxygen and 
nitrogen, which is a powerful damper of mag- 
netic lines. Artificial observation must there- 
fore be faulty unless reduced to the pure me- 
dium ether, which conducts and sustains mag- 
netic energy without loss by heating. The 
solar magnetic force at the surface of the earth 
as measured gives a normal intensity of mag- 
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netization in the sun a little more or less than a 
saturated steel magnet, which does not violate 
the probable balance of physical forces, A. and 
A. P., No. 118, p. 717. (c¢.) Difficulty: ‘M.’ 
remarks, ‘‘ A complicated scientific hypothesis 


. receives its confirmation from verified predic- 


tion rather than from an analysis of methods 
and material.’’ Answer: This is true of simple 
or such other processes as are fully understood; 
many scientific problems have not reached this 
stage of perfection. On the other hand my 
26.68-day period meets the requirement to a 
remarkable degree, for the ephemeris and so- 
lar curve are found to be applicable to avail- 
able data between the dates 1841 and 1896, 
without sliding. The same phenomenon of in- 
version of direct and inverse types occurs 
throughout this interval, and the law of inver- 
sion is distinctly related to the orbital aspects 
of the sun’s and the earth’s ‘equators, giving a 
semi-annual period, that is two direct and two 
inverse type systems each year. The same per- 
iod classifies, European magnetic forces, North 
American pressures and temperatures, and sun 
spot frequencies, in an unequivocal though 
loosely constructed manner; it promises the 
solution of the semi-annual barometric period of 
the arctic regions, besides the elucidation of 
other important terrestrial phenomena. Ihave 
found the period and curve useful in forecast- 
ing the daily maps; with a suitable magnetic 
outfit this efficiency will probably increase. 
Will ‘M.’ indicate any other period in solar 
or terrestrial physics of similar power ! 

6. It is perhaps unnecessary to remind your 
readers that these papers, which Prof. Franklin 
condemns, were submitted to the Board of 
Award of the Hodgkins Prize Fund, together 
with the manuscript, and, although in an un- 
finished state, they received honorable mention, 
being one of the four American papers reaching 
that standard of excellence. 

At the time of the late China-Japanese War, 
a distinguished American diplomat had occa- 
sion to exhibit a barometer to a very eminent 
Chinese viceroy, and to explain among other 
things that it was useful in foretelling the 
weather and was so employed in his country. 
The dignitary received the information quietly, 
but withoutcomment. A few weeks later the 


same viceroy came to the diplomat in high glee 
and displayed a fine, new barometer just ob- 
tained from Paris. He then declared that he 
was under certain vows to make a long and ex- 
pensive journey to the graves of his ancestors, 
but that fine weather was always indispensable 
to a propitious result. Hestated that he would 
start in six months, and, to the consternation of 
the diplomat, demanded to know whether the 
weather would be favorable for the prelimina- 
ries and for his journey. After the viceroy re- 
luctantly became aware of the true state of the 
matter he dashed his barometer upon the 
ground in vexation. 

Prof. Franklin’s course in his criticism ap- 
pears to have been somewhat like that of the 
eminent official. 

The research, therefore, now stands as follows: 
The program and methods of computation laid 
down in Bulletin No. 2 have been rigidly ad- 
hered to throughout the work. The details 
have been inspected freely by a score of scien- 
tific men, capable of pointing out an erroneous 
procedure. The published results represent 
accurately the outcome of the computation, 
and no elaborate publication can change them. 
There is no reason for anyone to doubt the 
value of the scientific work, or to ‘suspend 
judgment’ till the final appearance of the 
work. The conceptions are simple, the results 
are surprising and important, and will never be 
brushed aside by imperfect criticism. 

In spite of the usual fine phrases ‘ dielectric 
polarization’ and ‘displacement,’ electro-static 
and magneto-static lines of force are a mystery, 
and no mechanical analogue has matched them 
fully. Electro-magnetic radiation is fairly well 
understood. What I have called magnetic 
radiation is not so well within our comprehen- 
sion. Nevertheless observation shows that the 
magnetic polar field exists, and the evidence is 
very strong that it is in some way the bearer 
of energy. (1) It may be that the physical 
condition of the solar seat of magnetization is 
so very unsteady as to cause the transient mag- 
netic currents to become, by integration, a type 
of real radiation ; (2) it may possibly be that 
this solar system illustrates the missing magnetic 
conduction current, needed to complete the 
balance in the duplex electro-magnetic system ; 














JULy 17, 1€96.] 


(3) or it may result from the variation of the 
static magnetic field at the earth, that other 
energy derived from the electro-magnetic field 
is more or less readily absorbed in the atmos- 
phere than it would otherwise be. Whatever the 
mechanism is, there is a synchronous depend- 
ence of terrestrial elements upon the solar 
energy to be accounted for in the solution of the 


cosmical problem. 
FRANK H. BIGELOW. 
WASHINGTON, D. C. 


SCIENTIFIC LITERATURE. 
A GENERAL HAND-BOOK OF BUTTERFLIES. 


A Hand-book to the Order Lepidoptera. Part I. 
Butterflies. Ry W. F. Kirspy. 2 Vols. 
London, W. H. Allen & Co. 1894, 1896. 
(Allen’s Naturalists’ Library, edited by R. 
Bowdler Sharpe.) 

This work is a rewriting of Duncan’s two 
volumes on British and Foreign Butterflies in 
the old issue of Jardine’s Naturalists’ Library of 
sixty years ago, the principal point common to 
the two being the sixty odd plates, the color- 
ing of which, we regret to say, is far inferior 
in the present issue. A few new plates are 
added, and the British species are very fully il- 
lustrated, for woodcuts from Newman’s work 
are also introduced. 

The plan of the new edition is, however, very 
much better, for the old British and Foreign 
volumes are combined in one series and make 
a systematic presentation of the subject to 
which the old series did not aspire. The intro- 
duction is largely rewritten, the memoirs of 
Lamarck and Werner (!) omitted, and the body 
of the work has a continuity which is much 
more evident than in the old and actually forms 
a hand-book to our present knowledge. It is, 
however, too formal to be as useful as it might 
be, and quite too much space is given to syn- 
onomy, which in a work of this sort is quite 
out of place or should be reduced to its lowest 
possible terms. The affinities of the different 
groups are not made evident as they should be 
in a hand-book, so that it isa guide to a knowl- 
edge of names rather than to a knowledge of 
structure. The early stages are not neglected, 
but are dealt with in too general terms to make 
the work of any value as to them ; and what 
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might have been a seductive guide to the study 
of butterflies savors too strongly of the Cata- 
logue. 

Mr. Kirby has, in fact, rather missed an ex- 
cellent chance; notwithstanding which he has 
produced a useful book for the museum and 
cabinet, which reflects prevalent views of the 
classification of butterflies and presents the 
whole in a systematic and orderly fashion. The 
first volume contains the Introduction and the 
Nymphalidz, the second the remaining families, 
excepting the Hesperide, which did not appear 
atall in Jardine’s series, and which are here 
relegated to a third volume, with the higher 
moths yet to appear. The whole series of the 
Lepidoptera is contemplated to occupy five vol- 
umes. The printing is very unequal and in 
some places execrable, though the type is good. 

SAMUEL H, SCUDDER. 


The University Geological Survey of Kansas, Con- 
ducted under authority of the Board of Re- 
gents of the University of Kansas. By 
ERASMUs HAWORTH and assistants. Vol. L, 


1896. pp. xii + 320, text figures 11, plates 
XXXI. Topeka, Kansas. 


During the last few years the State Univer- 
sity of Kansas, under the liberal and progress- 
ive administration of Chancellor Snow, and 
through the zeal of its geological professors, 
has begun a geological survey of the State. 
The above work is the first volume of this sur- 
vey, in which is described the stratigraphy of 
the Coal Measures and Permian of Kansas. 

To a large extent this is pioneer work cover- 
ing the eastern third of the State, and is the 
first accurate detailed report of the geology of 
this region that has ever been published. It is 
stated that a companion volume will describe 
‘the stratigraphy of the Cretaceous and the 
Tertiary in a similar manner.’ 

The men associated with Professsor Haworth 
as assistants for the present volume are Rey. 
John Bennett, Prof. E. B. Knerr and Messrs. 
M. Z. Kirk, George I. Adams and John G. 
Hall. Of the fifteen chapters composing the 
work, seven are credited to the assistants, one 
is by Prof. Haworth and Mr. Bennett, and the 
remaining by Prof. Haworth. 

The first eight chapters are devoted to de- 
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tailed descriptions of geologic sections crossing 
different parts of the region and have been pre- 
pared largely by the assistants. In chapter IX. 
Prof. Haworth gives a ‘ Résumé of the Stratig- 
raphy and Correlations of the Carboniferous 
Formations.’ This chapter of fifty pages con- 
tains an excellent account of the survey’s classi- 
fication of the Carboniferous system and will 
probably prove the most interesting to the gen- 
eral geologist. Prof. Haworth divides the Car- 
boniferous system into three series, the Missis- 
sippian, Coal Measures and Permian. The 
Mississippian only covers about thirty square 
miles in the southeastern part of the State; but 
it contains the rich deposits of lead and zinc, 
and belongs in the ‘Keokuk group’ of Keyes’ 
Augusta formation. 

The next series is divided into the Lower 
Coal Measures with a thickness of 800 feet, and 
the Upper Coal Measures with a thickness of 
1,950 feet, making the total thickness of the 
Coal Measures 2,750 feet. It is stated that they 
‘cover an area of approximately 20,000 square 
miles.’ The names of the subdivisions of the 
Lower Coal Measures in ascending order are 
Cherokee shales, Oswego limestone, Pawnee 
limestone and Pleasanton shales. The Chero- 
kee shales ‘are exceedingly rich in coal, pro- 
ducing at the present time more than two- 
thirds of the whole amount mined within the 
State,’ the well known Pittsburg and Weir 
City coal being in this formation. The line of 
division between the Lower and Upper Coal 
Measures is drawn at the top of the Pleasanton 
shales, and the basis of division is stated to be 
‘principally paleontologic and dependent upon 
the disappearance of the species of the brachio- 
pod fossil Chonetes mesoloba, and upon the first 
appearance of different species in the Erie 
limestone above, but also partially dependent 
upon the great physical change which marks 
the line between the two extensive and char- 
acteristic formations, the Pleasanton shales and 
the Erie limestone.’ The subdivisions of the 
Upper Coal Measures are the Erie limestone, 
Thayer shales, Iola limestone, Carlyle lime- 
stone, Lane shales, Garnett limestones, Law- 
rence shales, Oread limestone, Osage City and 
Burlingame shales, above which are the Wa- 
baunsee and Cottonwood formations of Prosser. 
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The Osage coal, which is the most important 
coal stratum in the Upper Coal Measures, lies 
at the top of the Osage City shales and is ex- 
tensively mined from Osage City and Scranton 
to Topeka. The Cottonwood limestone, which 
forms the lower part of the Cottonwood forma- 
tion, is a massive limestone from five to ten 
feet thick and is the most valuable dimension 
stone in the State, extending from north to 
south across Kansas. 

In the discussion of the Permian series Prof. 
Haworth states that he follows the classification 
of Prosser, who drew the dividing line between 
the Upper Coal Measures and the Permian at 
the top of the Cottonwood formation, since in 
the overlying rocks the Permian species of 
Lamellibranchs first appear in any considerable 
number. The series consists of the three fol- 
lowing formations: Neosho, Chase and Marion. 
This classification applies to the central part of 
the State, where the Permian has a thickness 
of 800 feet, and does not include the ‘ Red- 
beds,’ of doubtful age, in the southern central 
part of the State. 

The Chase formation contains massive lime- 
stone strata in which are thick layers of flint, 
alternating with shales. This alternation of 
hard and soft strata has produced a marked 
topographic feature for the region—a country 
broken by streams lined by steep bluffs—known 
as the ‘ Flint Hills.’ 

The Marion formation contains the rock salt, 
varying from 75 to 250 feet in thickness in the 
wells and mines. Large quantities of salt are 
produced from this deposit, Kansas ranking in 
1894 as the third State in the production of salt. 

Next follows an interesting chapter by Prof. 
Haworth on the ‘ Physiographic features of the 
Carboniferous;’ while the two following chap- 
ters, by the same author, on the ‘Coal Fields,’ 
and ‘Oil and Gas in Kansas’ are of particular 
interest to the economic geologist. The oil and 
gas are found in the geologic formations, rang- 
ing from ‘the Mississippian upward to the Lane 
shales,’ and the area covers about 8,500 square 
miles in the southeastern part of the State. 
Prof. Haworth concludes: ‘‘It is evident that 
the oil and gas are more uniformly disseminated 
in Kansas than in any other territory yet de- 
veloped in America. * * * * With our 
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present knowledge of the case, it would .seem 
that there is considerable encouragement for 
any village or city within the productive area 
to drill wells, expecting to obtain gas in suffi- 
cient quantity to be of great importance for 
domestic purposes.”’ 

‘A preliminary catalogue of the Invertebrate 
Paleontology of the Carboniferous of Kansas,’ 
by Mr. Bennett, based on university and survey 
collections, with additions from the reports of 
Beede and Prosser, finishes the text. 

The large number of sections, ‘all drawn to 
an exact scale,’ add greatly to the clearness of 
the presentation of the subject. The physio- 
graphic features are well illustrated by a num- 
ber of half-tones, and the final plate is a pre- 
liminary geologic map of Kansas. 

Finally, it might be mentioned, that the pub- 
lication of these investigations, which were 
conducted almost entirely by Prof. Haworth 
and students of the university, indicates very 
clearly the advanced nature of the instruction 
given by the Geological Department of the 
University of Kansas. 

CHARLES 8. PROSSER. 
SCIENTIFIC JOURNALS. 
THE JOURNAL OF COMPARATIVE NEUROLOGY, 
VOL. VI., NO. 2, JUNE, 1896, 





The Comparative Anatomy of the Insula: By 
Tracy EARL CLARK. The importance of the 
insular region in the human brain, and in par- 
ticular its supposed relation to the speech cen- 
ters, haye led to a thorough investigation of the 
morphological relations of this area in all 
groups of the mammals. The insula is pres- 
ent in the Primates, Carnivora, Proboscidia, 
Ungulata and Cetacea, though with great varia- 
tion in size and fissuration. The insula and the 
claustrum may be considered as parts of the 
same cortical area; the claustrum may be pres- 
ent without the insula; both may be present or 
both may be absent. The primitive insula, if 
such exists, is a somewhat elevated area of 
greater or less size surrounded by a circumin- 
sular fissure and located in the Sylvian fossa or 
in the fissure, if the fissure is continuous with 
the rhinal. The paper is illustrated by five 
plates. 
Review of the Golgi Method: By OLIver §. 
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StronG. In this paper Dr. Strong undertakes 
a critical review from the technical side of the 
method of Golgi and its subsequent modifica- 
tions. The writer speaks with authority born 
of long and successful experience with the 
method. The 28 pages which constitute this 
instalment of the paper are devoted chiefly to a 
full translation of the technological portions of 
Golgi’s original memoir. 

Two author’s abstracts by Prof. B. G. Wil- 
der: The Dorsal Sack, the Auvlix and the Di- 
encephalic Flexure and The Ectal Relations of 
the Right and Left Parietal and Paroccipital Fis- 
sures, a brief editorial on the recent action of 
the American Neurological Association concerti- 
ing Anatomical Nomenclature and the usual 
book reviews complete the number. 





SOCIETIES AND ACADEMIES. 


ACADEMY OF NATURAL SCIENCES OF 
DELPHIA, JUNE 16, 1896. 


PHILA- 


THE following papers were presented for pub- 
lication: ‘On a collection of fishes obtained 
in Swatow, China, by Miss Adele M. Fielde,’ 
by Cloudesley Rutter. ‘On a collection of 
fishes made by the Rev. Jos. Seed Roberts, in 
Kingston, Jamaica,’ by David Starr Jordan and 
Cloudesley Rutter. 

Prof. Edw. D. Cope continued his report on 
the vertebrate remains from the Port Kennedy 
Bone Fissure. Among the Mustellide were 
five new species of the genera Lutra, Mephitis, 
Osmotherium and Putorius. They were rep- 
resented by at least forty individuals and were 
described and named. Remains of the largest 
known tortoise from this section of the country 
were described as belonging to a new species of 
Clemmys. C. insculpta was also represented, 
together with a new box tortoise belonging to 
the genus Loxaspis. A close ally of the black 
snake, genus Zamenus, was also described. 


JUNE 23, 1896, 

Rev. H. C. McCook, D. D., reported a series 
of observations of the California Trap-door 
Spider, Cteniza Californica, made by Dr. Da- 
vidson, who had been able to determine the 
time required for the construction of the bur- 
row in confinement, and other matters con- 
nected with the life history of the animal, It 
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had taken ten hours to construct the nest with 
its hinged door, another spider having made a 
hole large enough to conceal itself in two hours. 
The method of digging was the same in the 
main as that described by the speaker for the 
tarantula. The young when they emerge at 
once build their own miniature nests, which are 
renewed every spring until they reach the full 
size. Based on his study of a Lycosid, the 
speaker had predicted that the enemy of the 
trap-door spider would be found to be a diurnal 
wasp. Dr. Davidson had established the fact 
that such is the case and that the attacking 
species is Parapomphilis planatus Fox. 

Mr. H. C. Mercer made a report on his recent 
exploration of certain caves in Tennessee which 
he had been able to prosecute under the pa- 
tronage of the University of Pennsylvania, 
mainly through the liberality of Dr. William 
Pepper. In Zirkel’s cave, on Dumpling Creek, 
Jefferson county, Tennessee, crusts of breccia 
projected from the walls and hung from the roof. 
From this material the teeth of the tapir, pec- 
cary, etc., projected, while in the cave earth 
below were found bones, nuts, two pieces of 
Indian pottery and fragments of mica, probably 
indicating Indian cave burial. There were 
therefore two ages indicated: one ancient, by 
the breccia, and the other by the cave earth, 
comparatively recent. All the fossil remains 
belonged to the breccia and there was no asso- 
ciation between them and the indications of 
human life. 

Another cave, on the Tennessee river, under 
Lookout Mountain, Hamilton county, Tennes- 
see, presented a floor of two layers, the black 
top one of three or three and a-half feet in 
thickness composed of Indian relics,and another 
of yellow earth containing a few animal re- 
mains, but no indication of human existence. 
Mylodon and Tapirus fragments found some 
time ago close to the bottom of the upper layer 
had probably been scraped up from the lower. 
Neither, therefore, did this cave present any 
certain data for the advancement of the date of 
man’s antiquity. On the contrary, the evidence 
supported the belief that pleistocene or paleo- 
lithic man had not existed in that region. 

On penetrating the forbidding entrance of 
Big Bone Cave, near Canly Fork River, Van 
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Buren county, Tennessee, he had found nine 
hundred feet in, the bones of Megalonyzx still 
bearing articular cartilages. Fragments of 
torches were found beneath the Sloth bones, 
probably buried by burrowing rats. 

Prof. Edw. D. Cope commented on the fossil 
bones collected in the caves described by Mr. 
Mercer. The presence of cartilages on the 
Megalonyx bones indicated for them an age 
certainly not more remote than the existence of 
man on this continent. Other bones belonging 
to young individuals were larger than corre- 
sponding ones found at Port Kennedy, indicating 
the validity of the two species, Megalonyx 
Wheatleyi and M. Jeffersonii. Mr. Mercer had 
also collected remains of fifteen or twenty 
species of birds, six fishes, one batrachian, four 
tortoises, one rattlesnake and nineteen mam- 
mals. The special value of Mr. Mercer’s care- 
ful work was commented on. The peccary is 
found in Zirkel’s cave, although no trace of it 
appears in the Lookout Mountain cave. Sev- 
eral undescribed species were indicated. 

Epw. J. NOLAN, 
Recording Secretary. 





NEW BOOKS. 

Analytic Psychology. By G. F. Srout. London, 
Swan, Sonnenschein & Co. New York, Mac- 
millan & Co. 1896. Vol.i. Pp. xv+289. 
Vol. ii. Pp. v+306. 

A System of Medicine. By many writers. Edited 
by Thomas Clifford Allbutt. New York and 
London, Macmillan&Co. Vol. i. Pp. xxxix 
+978. $5.00. 

Der Lichtsinn augenloser Tiere. By Dr. WILI- 
BALD A. NAGEL. Jena, Gustav Fischer. 1896. 
Pp. 120. M. 2.40. 

Familiar Trees and their Leaves. By F. Scuvuy- 
LER MATHEWS. New York, D. Appleton & 
Co. 1896. Pp. vi+320. $1.75. 

A Concise Hand-book of British Birds. By H. 
KIRKE SwAINn. London, John Weldon & 
Co. 1895. Pp. viii+210. 

Proceedings of the American Association for the 
Advancement of Science, 44th meeting held at 
Springfield, Mass., August-September, 1895. 
Salem, published by the Permanent Secre- 
tary. 1896. Pp. cxix+ 414, 








